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LECTURE  I. 


Inflammation  to  be  studied  as  an  altered 
mode  of  nutrition  in  a  part — Descrip- 
tion of  the  inflammatory  state  as  affect- 
ing the  several  parts  chiefly  engaged  in 
the  process  of  nutrition — namely,  1st, 
the  Blood-vessels ;  their  enlargement  and 
fulness,  producing  redness  and  swelling  ; 
their  change  of  shape,  and  aneurismal 
dilatations — 2nd,  the  Blood ;  its  mode  of 
movement,  especially  as  observable  in  the 
wings  of  bats,  after  injury  and  the  ap- 
plication of  stimuli ;  its  partial  stagna- 
tion ;  its  apparent  changes  ;  crowdiny  of 
iis  red  corpuscles ;  assumed  accumula- 
tion of  its  white  corpuscles;  general 
effects  of  the  changes  of  the  retarded  or 
stagnant  blood — 2>rd,  the  Nerves;  their 
slate,  as  indicated  by  pain,  and  disturb- 
ance of  the  act  of  nutrition ;  trans- 
ference of  this  state  to  other  nerves, 
generating  certain  forms  of  sympathetic 
inflammation — 4.th.  the  proper  elements 
of  the  inflamed  part ;  their  influence  in 
determining  the  phenomena  of  inflamma- 
tion ;  their  defective  nutrition  during  the 
process. 

Me.  PEESiDENTand  Gektlemen, — In  pxir- 
suance  of  the  plan  which  I  have  followed 
in  former  years,  of  endeavoiu'Lng  to  illus- 
trate the  successive  series  of  specimens  in 
the  Pathological  Museum,  I  come  to  the 
subject  of  Inflammation.  Considering  the 
difficulty  of  the  questions  to  be  discussed, 
I  might  gladly  have  avoided  them ;  but  the 
remembrance  of  the  indulgent  attention  I 
have  received  in  former  years  makes  me 
bold  to  attempt  even  tliis  subject  also  ;  and 
the  more  readily,  because,  certainly,  in  the 
whole  range  of  pathological  study,  none  can 
be  compared  with  it  in  either  interest  or 
importance.  It  is  no  more  than  the  truth 
which  Mr.  Travers  has  well  expressed  m 
his  work  on  the  "  Physiology  of  Inflamma- 
tion and  the  Heahng  Process" — "  that  a 
knowledge  of  the  phenomena  of  inflamma- 
tion, the  laws  by  wliich  it  is  governed  in 
its  coiu-se,  and  the  relations  which  its  several 
processes  bear  to  each  other,  is  the  key- 
stone to  medical  and  surgical  science." 

I  shall  not  attempt  to  define  inflamma- 
tion in  any  set  terms ;  for  as  yet  we  are 
not,  I  think,  in  a  position  to  do  this.  Just 
defmitions  cannot  be  made  in  any  science 
till  some  of  its  broad  and  very  siu-e  princi- 
ples have  been  estabhshed.  Such  princi- 
ples we  cannot  boast  to  have  yet  attained 


in  the  study  of  pathology  ;  and  the  attempts 
at  precise  definitions  that  have  been  made 
hitherto,  seem  to  have  led  only  to  confusion, 
or  to  false  and  narrow  views  of  truth.  Be- 
sides, to  define  inflammation  is  the  less  ne- 
cessary, because,  practically,  we  aU  know 
sufficiently  well  what  the  term  implies  : 
we  know  the  signs  of  the  presence  of  the 
disease  in  aU  its  chief  forms  ;  and,  when  we 
watch  these  signs  ui  any  external  part,  we 
see  them  so  often  followed  by  pecuhar 
changes  in  the  part,  that  we  are  justified  in 
recognizing  the  changes  as  effects  of  iixflam- 
mation,  and  in  believing  that  wherever  wo 
find  them,  the  similar  or  corresponding 
signs  of  inflammation  have  preceded  them. 

But  the  very  difficulty  of  exactly  de- 
fining the  process  of  inflammation  may  be 
our  guide  to  the  most  hopeful  method  of 
investigating  it.  Wlien  we  see  such  gra- 
dual transitions,  from  the  normal  process 
of  nutrition  to  the  disease  of  inflammation, 
that  we  cannot  draw  a  definition-ltne  be- 
tween them,  we  may  be  sm-e  that  the  main 
laws  of  physiology  are  the  laws  aUke  of  the 
disease  and  of  the  healthy  process ;  that 
the  same  forces  are  engaged  in  both  ;  and 
that  though  interfered  with  by  the  condi- 
tions of  the  disease,  they  are  not  supplanted 
or  annulled. 

Now,  such  transitions  from  the  normal 
processes  to  that  of  inflammation  are  not 
rare.  We  may  trace  them,  for  example,  in 
the  gradual  passage  from  the  active  exercise 
of  the  bram,  or  of  the  retina,  to  its  "ii'ri- 
tation"  when  overworked,  and  thence,  to 
its  complete  inflammation  and  impaii'ment 
of  structiu-e,  after  long  exposm-e  to  what  had 
been  a  natural  stimulus,  or  to  what,  in  a 
less  degree,  might  be  so.  Or,  on  the  intro- 
duction of  medicines,  such  as  certain  diu- 
retics, into  the  blood,  we  may  trace  grada- 
tions from  the  normal  increase  of  the  fimc- 
tions  of  the  kidneys,  imderwhat  is  regarded 
as  no  morbid  stimulus,  to  their  Lntensest 
inflammations.  Or,  again,  in  the  applica- 
tion of  an  abnormal  stimulus,  such  as  that 
of  a  heat  greater  than  the  natural  tempera- 
ture of  the  body,  where  shall  we  mai-k  the 
line  at  which  inflammation  begins  to  super- 
vene on  health?  Wo  may,  indeed,  say 
that  stagnation  of  blood,  or  effusion  of 
liquor  sanguinis,  shall  be  the  condition 
sine  qua  non  of  inflammation  ;  wo  may  call 
whatever  falls  sliort  of  these,  "  active  con- 
gestion," "irritation,"  or  by  any  other 
name;  but  in  practice,  such  distinctions  aro 
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often  impossible,  and  sometimes  untrue, 
and  in  Btudy,  the  terms  are  convenient  for 
the  sake  of  brevity  rather  than  of  clearness, 
Evading,  then,  the  question  of  the  pre- 
cise definition  of  inflammation,  I  shall  en- 
deavour, fii'st,  to  describe  the  state  of  an 
inflamed  part,  giving  to  the  description 
Buch  a  plan  and  direction  as  may  best  help 
the  chief  design  of  contrasting  the  inflam- 
matory, -with  the  normal,  method  of  nutri- 
tion, and  of  showing  that  the  immediate 
causes,  and  the  chief  constituents,  of  the 
inflammatory  state  are  to  be  found  in  al- 
terations of  those  thmgs  which  are  ne- 
cessary conditions  of  the  healthy  nutrition 
of  a  part. 

The  conditions  of  the  healthy  mainte- 
nance of  any  part  by  nutrition,  are — 1st, 
a  regular  and  not  far  distant  supply  of 
blood ;  2d,  a  right  state  and  composition 
of  that  blood ;  3d  (at  least  in  most  cases), 
a  certain  influence  of  tlie  nervous  force ; 
and  4th,  a  normal  state  of  the  part  in  which 
nutrition  is  to  be  eSected.*  All  these  are 
usually  altered  in  inflammation. 

I.  The  supply  of  blood  to  an  inflamed 
part  is  altered  both  by  the  changes  of  the 
blood-vessels,  especially  by  their  enlarge- 
ment, and  by  the  mode  in  which  the  blood 
moves  throiigh  them. 

The  enlargement  of  the  blood-vessels  is, 
I  suppose,  a  constant  phenomenon  in  the 
inflammation  of  a  part ;  for,  althougli  in 
certain  parts,  as  the  comea,  the  vitreous 
humour ,t  and  the  articular  cartilages,  some 
of  the  signs  or  effects  of  inflammation  may 
be  found  where  there  are  naturally  no 
blood-vessels,  yet  I  doubt  whether  these 
ever  occur  without  enlargement  of  the 
vessels  of  the  adjacent  parts,  and  especially 
of  those  vessels  fi-om  which  the  diseased 
structure  derives  its  natiu-al  suj)ply  of  nu- 
tritive material,  and  which  may  therefore 
be  regarded  as  being  its  blood-vessels,  not 
less  than  those  of  the  part  in  which  they 
lie.  Thus,  in  inflammation  of  the  cornea, 
the  vessels  of  the  sclerotica  and  conjunctiva 
are  enlarged,  and  in  idceration  of  articular 
cartilages,  those  of  the  svu-rounding  syno- 
vial membrane  or  subjacent  bone. 

The  enlargement  usually  aflects  alike 
the  arteries,  the  capillaries,  and  the  veins 
of  the  inflamed  part ;  and  usually  extends 
to  some  distance  beyond  the  chief  seat  or 
focus  of  the  inflammation.  To  it  we  may 
ascribe  the  most  constant  visible  sign  of  in- 
flammation,— the  redness,  asweU  as  much  of 
the  swelling.  Its  amount  is  various ;  it 
may  be  hardly  percej)tible,  or  it  may  in- 
crease the  vessels  to  twice  or  three  times 

*  See  Lectures  on  Nutrition,  &c.,  in  the 
Medical  Gazktte,  1847. 

t  See,  especially,  a  case  by  Mr.  Bowman,  in 
his  "  Lectures  on  tlie  Eye,"  p.  124. 


their  natural  diameter.  Extreme  enlarge- 
ment is  admirably  shown  in  Hunter's  spe- 
cimen* of  the  two  ears  of  a  rabbit,  of  which 
one  was  inflamed  by  thawing  it  after  it 
had  been  frozen.  "  The  rabbit  was  killed 
when  the  ear  was  in  the  height  of  inflam- 
mation, and,  the  head  being  injected,  the 
two  ears  were  removed  and  di'ied."  A 
comparison  of  the  ears,  or  of  tlie  drawings 
from  them,  shows  all  the  arteries  of  the  in- 
flamed ear  three  or  four  times  larger  than 
those  of  the  healthy  one,  and  many  arteries 
that  in  the  healthy  state  are  not  visible, 
are,  in  the  inflamed  state,  brouglit  clearly 
into  view  by  being  filled  with  blood. 

I  have  repeatedly  seen  sunilar  enlarge- 
ments of  botli  arteries,  and  vems,  and  ca- 
pillaries in  the  stimulated  wings  and  ears 
of  bats.  The  like  phenomena  occur  in  the 
webs  of  frogs,  and  other  cold-blooded  ani- 
mals ;  but  in  these,  I  think,  the  amount  of 
enlargement  is  generally  less.f 

The  redness  of  an  inflamed  part  always 
appears  more  than  is  proportionate  to  the 
enlargement  of  its  blood-vessels  ;  cliiefly, 
because  the  red  corpuscles  are  much  more 
closely  crowded  than  they  naturally  are  in 
the  blood-vessels.  The  vessels  of  an  in- 
flamed part  are  not  only  dilated,  but  appear 
crammed  with  the  red  corpuscles,  which 
often  lie  or  move  almost  as  if  no  flmd  inter- 
vened between  them :  then-  quantity  ap])ear3 
increased  in  far  greater  proportion  than 
that  of  the  liqixid  part  of  the  blood. 

Tliis  pecuharity  is  even  more  manifest 
in  the  frog  than  in  the  bat ;  for  in  the  for- 
mer, the  crowding  of  corpuscles  may  occur 
in  vessels  that  appear  to  have  undergone  no 
change  of  size  on  the  apphcation  of  the  sti- 
mulus. J 

Another,  but  a  minor,  cause  of  the  m- 
creased  redness  of  the  inflamed  part  is 
sometimes  to  be  observed  in  the  oozing 
of  the  colom-iug  matter  of  the  blood-cor- 
puscles, both  mto  all  tlie  intei-spaces  be- 
tween them,  and  tlu-ough  the  walls  of  the 
small  vessels  mto  the  adjacent  tissue.. 
Dm-mg  life  this  may  be  noticed,  especially 


*  Pathological  Museum  of  the  College,  No.  71. 
Catalogue,  vol.  i.  p.  33.  See  also  Hunters 
Works,  Vol.  ill.  p.  322,  and  PI.  xx. 

t  Ennnert,  wlio  is  among  the  few  that  nave 
measured  it,  says  it  is  equal  to  one-half  or  one- 
third  of  the  normal  diameter  of  the  vessels. 
Bidder  denies  it  altogether.  See  Henle  s  and 
Pfeufer's  Zeitschrift,  B.  ii.  and  iv.  . 

±  I  do  not  more  particularly  refer  to  what  is 
described  as  the  encroachment  of  the  red  blood- 
corpuscles  on  the  lymph-spaces,  or  the  layer  ot 
fluid  that  lies  in  .ipparcnt  rest  adhering  to  tne 
walls  of  the  vessels.  The  too-pointed  description 
of  this  layer  has  led  to  very  exaggerated  notions 
concerning  it :  its  existence  is  certain,  but  it  is 
too  thin  for  any  blood-corpuscle  to  be  at  rest  in  ; 
and  when  white  corpuscles  remain  by  the  walls 
ofthe  vessels,  it  is  evident  that  they  do  so  more 
because  of  their  own  adhesiveness  than  because 
a  small  portion  of  the  fluid  about  them  is  at  rest. 
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■when  the  blood  is  stagnant  in  the  vessels, 
and  it  may  gire  them  a  hazy,  ruddy  out- 
line, but  it  is  generally  much  more  consi- 
derable after  death,  when  we  may  ascribe 
to  it  no  small  portion  of  the  rediiess  that 
an  mflained  part  may  still  present. 

In  the  state  of  indajnmation  no  new 
blood-vessels  ai'e  formed.  Many  more  may 
come  into  view  than  were  at  lirst  seen  ui 
the  part ;  but  these  are  only  such  as  were 
invisible  till  the  flood  of  blood- corpuscles 
filled  and  distended  them.  So  it  was  in  the 
rabbit's  ears ;  m  the  healthy  eai'  no  trace 
can  be  seen,  \nth  the  naked  eye,  of  any 
vessels  corresponding  with  one  of  the 
largest,  or  with  many  of  those  of  inferior 
size,  in  the  inflamed  ear.  So  it  is,  too,  in 
microscopic  examinations.  Within  half  an 
hour  after  stimulating  a  bat's  wing,  many 
vessels  may  come  into  view  wliich  could 
not  be  seen  before,  and  with  which  none 
can  be  seen  corresponding  in  the  other 
wing,  though  doubtless  such  vessels  exist 
there  of  smaller  size. 

It  is  only  when  the  inflammation  has 
subsided,  and  the  lymph  exuded  from  the 
blood-vessels  begins  to  be  more  highly  orga- 
nised, that  new  vessels  are  formed,  and  pass 
into  the  lymph,  as  if  for  the  mamtenance 
of  its  increase  or  development.*  So  long 
as  the  inflammation  lasts,  the  intenaest  red- 
ness in  parts  natm-ally  colom-less, — even 
such  as  we  see  in  acute  ioflamniation  of  the 
conjunctiva,  or  yet  more  remarkably  in 
those  of  periosteum,t  or  in  congestion  of 
the  stomach, — is  due  to  the  enlargement  of 
the  natural  blood-vessels,  to  theu*  admit- 
ting crowded  red  corpuscles,  and  m  aftiuch 
less  degree,  and,  perhaps,  in  only  certain 
cases,  to  the  diifusion  of  the  colom'ing 
matter  of  the  blood. 

With  the  enlargement  of  the  blood- 
vessels a  change  of  shape  is  commonly  as- 
sociated. Being  usually  elongated  as  well 
as  dilated,  they  are  thrown  into  cm-ves  and 
made  more  or  less  wavy  or  tortuous. 
Thus  we  may  see  the  larger  vessels  in  an 
inflamed  conjunctiva, —  or,  more  plainly, 
the  subperitoneal  arteries  in  cases  of  peri- 
tonitis ;  so,  too,  they  are  represented  in 
the  inflamed  rabbit's  car.J 

A  more  remarkable  change  of  shape  of 
the  small  vessels  of  inflamed  x^arts  is  that 
in  whicli  they  become  anemnsmal  or  van- 
cose.    The  first  observations  of  tliis  state 


*  Mr  Hunter  held  this  opinion;  but  more 
lately  the  contrary  one  has  been  conimonly  held. 
See  his  Works,  vol.  iii.  p.  322. 

t  As  illustrated  in  Mr.  Stanley's  plates,  plate 
vii.  fig.  1,  which  represents  a  Rpecimen  in  the 
Museum  of  St.  Hartholomcw's,  Series  i.  No.  195: 
tlie  whole  inner  surface  of  the  iuflamed  perios- 
teum of  a  tihia  is  brif^ht  scarlet. 

i  Sometimes  such  tortuosity  mal<es  the  vessels 
appear  varicose,  as  in  a  case  by  Reichert,  in 
Miiller's  Archiv,  1847. 


were  pubUshed,  I  beUeve,  by  Kolliker  and 
Hasse,  in  an  account  of  a  case  of  inflam- 
matory red  softening  of  the  brain,  in  wliich 
many  of  what,  at  first  sight,  appeared  to  be 
points  of  extravasated  blood,  proved  to  be 
dUatatious  of  capillary  vessels  filled  with 
blood.  After  this  they  found  the  same 
changes,  but  m  a  much  less  degree,  in  some 
cases  of  inflammation  artificially  excited  in 
the  brains  of  rabbits  and  pigeons.*  Many, 
as  weU  as  myself,  have  since  made  similar 
obseiTations,  most  of  which,  however,  seem 
to  show  that  the  pecuhar  dilatation  has  its 
seat  in  the  small  arteries,  not  in  the  ca- 
pillaries of  the  inflamed  part.  The  dia- 
grams illustrate  some  of  the  dilatations  ob- 
served in  vessels  of  the  brain  by  Kolliker 
and  Hasse  ;  and  of  those  seen  by  Bruchf 
in  the  peritonemn  of  a  dog  after  a  wound 
ill  the  abdomen ;  one  from  a  specimen 
of  diseased  ovary,  described  by  Profes- 
sor Harting,  and  given  to  me  by  Dr. 
Van  Leeuwen ;  and  some  from  a  case  of 
inflammation,  or  extreme  congestion  of 
vessels,  in  a  fringe  of  false  membrane  on  a 
pericai'dium.  The  several  figui-es  repre- 
sent various  forms  and  amounts  of  par- 
tial dilatation.  Some  are  like  gi-adual  fiisi- 
form  dilatations  of  the  whole  cfrcumference 
of  the  vessel ;  some  Uke  shorter  and  ueaiiy 
spherical  chlatations  of  it ;  some  Uke  round, 
or  oval,  or  elongated  pouches,  dilated  from 
one  side  of  the  wall :  in  shoi't,  all  the 
varieties  of  form  which  we  have  long  re- 
cognised in  the  aneiu-isms  and  anem-ismal 
dilatations  of  the  great  arteries  may  be 
found  ui  miniatm-e  in  the  small  vessels  of 
such  inflamed  parts. 

Frequently,  however,  as  tliis  state  of  the 
small  vessels  has  been  obsei-ved  (and  I 
beheve  some  measure  of  it  may  be  found  in 
the  mflammations  of  most  membranes), 
yet,  I  think,  we  may  not  assume  it  to  have 
a  necessary  or  important  connection  with 
the  other  phenomena  of  inflammation.  It 
may  be  as  a  mere  accident  to  the  inflamma- 
tory process,  and  due  to  some  weakening 
of  the  vessels,  which  renders  them  unable 
to  resist  uniibrmly  the  increased  pressure 
of  the  blood  ;  or,  perhaps,  ui  some  cases, 
as  Mr.  Quekett  has  suggested  to  me,  the 
pouch-like  dUatations  may  represent  a  dis- 
turbed effort  for  the  production  of  new 
blood-vessels  by  dilatation,  or  out-growth 
of  the  walls  of  those  afready  extant. 

Such  is  the  ordinaiy  state  of  the  blood- 
vessels of  an  inflamed  part :  all  dilated  and 
elongated,  tensely  filled  with  blood,  of 
whicli  the  red  corpuscles  are  in  excess. 


*  See,  res:nrdinp:  all  the  cases,  KOUilcer's  paper 
rn  his  Zcitschr.  fur  wissciisch.  ZooloKic,  B.  i. 
S.  262,  et  8e(|. 

t  Heiile  andPfeufcr'B  Zeitschrift,  BU.  v.3.66, 
and  Taf.  i. 
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often  wnvy  and  tortuous,  and  sometimes 
variously  aneurismal. 

But  t]ie  supply  of  blood  to  an  inflamed 
part  is  affected  by  its  mode  of  movement, 
as  well  as  by  the  size  of  the  blood-vessels; 
this,  therefore,  I  must  now  describe. 

Nearly  all  the  observations  hitherto  re- 
corded on  the  morbid  changes  in  the  move- 
ment of  the  blood  have  been  made  with 
the  webs  of  frogs  ;  and  it  has  been  objected 
that  it  is  not  safe  to  apply  conclusions 
drawn  from  them  to  the  case  of  warm- 
blooded animals.  I  have  therefore  em- 
ployed m  my  recent  obsei-vations  the  wings 
of  bats,  in  winch  (when  one  has  acquired 
some  art  in  quieting  them  with  chloroform 
or  gentle  management)  nearly  all  the  phe- 
nomena of  the  circulation,  as  affected  by 
the  appUcation  of  stimuli,  may  be  watched 
as  dehberately  as  in  the  frog,  and  in  some 
respects  even  more  clearly. 

I  tliiuk  we  may  beUeve  that  what  may 
be  seen  in  the  wmgs  of  bats  occm-s,  in  the 
like  circumstances,  in  all  wann-blooded 
animals.  It  is  true  that,  like  the  other 
hybemants,  the  bats,  wliile  they  are  in  their 
winter-sleep,  resemble  the  cold-blooded 
animals,  in  that  then-  temperature  is  con- 
formed to  that  of  the  external  air,  and 
scarcely  exceeds  it.  It  is  true,  also,  that 
when  they  are  Ol  nom-ished,  their  tempera- 
tiu-e,  even  in  then*  active  state,  is  compara- 
tively low,  ranging  from  65°  to  80°  F.,  in  an 
atmosphere  of  60° ;  and  that  generally  they 
are  hable  to  much  greater  diversities  of 
temperatm'e  than  our  own  bodies  are.* 
Yet,  since  in  the  development  of  then' 
nervous  system,  and  the  commensurate  de- 
velopment of  theu'  heart  and  respu'atory 
organs,  and  in  the  close  reciprocal  relations 

*  For  instance,  1  found  the  temperature  of  a 
strong^  and  active  Noctule-Bat  (Vespertilio  Noc- 
tula)  thus  various  in  two  days : — 

April  29th,  at  noon,  after  he  had  been  nearly 
two  hours  under  the  influence  ot  chloroform,  and 
on  awaking-  had  been  struggling  very  actively, 
his  temperature  was  99°  F.  At  9  p.m.,  having 
meantime  been  quiet,  hanging  by  his  hind  feet, 
and  looking  sickly,  his  temfierature  was  only  70°. 
■When  disturbed  "he  became  very  fierce  and  ac- 
tive, shrieking  and  biting  the  bars  of  his  cage  ; 
and  at  9h.  40m.  his  temperature  was  92°.  Soon 
after  this  he  became  quiet  again,  and  at  lOh. 
30m.  his  temperature  was  80°.  The  temperature 
of  the  atmosphere  during  these  examinations  had 
gradually  increased  from  61°  to  67".— April  30th, 
at  8  A.M.,  he  was  feeble,  but  not  torpid  :  the  tem- 
perature of  the  loom  during  the  night  had  been 
between  40"  and  45",  and  was  now  57° ;  the  tem- 
perature of  the  bat  was  only  59".  At  11  a.m., 
after  struggling  violently  for  half  an  hour,  it 
rose  to  69".  After  being  long  under  chloroform, 
and  nearly  dying,  he  remained  all  the  afternoon 
only  one  or  two  degrees  warmer  than  the  atmos- 
phere. But  at  night,  ut  I2h.  15m.,  he  recovered 
and  became  active,  and,  while  the  atmosphere 
was  at  65",  he  was  at  85".  At  I2h.  40tn.,  after  being 
made  very  fierce,  he  was  at  88";  and  at  Ih.  30ni. 
remained  at  85".  Next  morning  he  was  again 
scarcely  warmer  than  the  atniospherc.  The 
temperature  was  always  taken  with  a  small  llier- 
jaouieter  applied  to  tjie  surface  of  the  ubdouiuu. 


in  which  these  act,  the  bats  resemble  the 
other  warm-blooded  vertebrata,  we  may,  I 
think,  fairly  assume  a  close  resemblance 
also  in  their  processes  and  conditions  of 
nutrition  ;  especially  wo  may  assume  that 
this  resemblance  exists  wliUe  they  are  in 
their  active  period  of  life,  and  in  good 
health,  as  those  were  in  which  nearly  all 
my  observations  were  made.  ^ 
Before  describing  the  effects  of  irrita-  v 
tion,  it  may  be  well  to  point  outapecu-  :' 
Uarity  in  the  arrangement  of  the  blood-  ' 
vessels  of  the  bat's  wing,  i  The  pi-incipaT^ 
arteries  and  veins  lie  side  by  side  at  each 
border  of  the  metacarpal  bones  and  pha- 
langes, and  the  intervening  membrane  con-  ! 
tains  their  numerous  branches  and  capil- 
laries.    But,  very  generally,  the  arteries 
of  the  second  and  tMrd  order  of  branches 
pass  into  veins  of  corresjoonding  size,  with- 
out any  intermediimi  of  capillaries.  The 
capillaries  are  rather  in  the  position  of 
oft- sets    from   the   coatinuous  channels 
of  arterial  and  venous  loops,  than  in 
their  more   ordinai-y  relation  as  inter- 
mediate canals,  leading  from  arteries  to 
veins.    I  know  not  to  what  this  condition 
may  have  reference,  or  what  purpose  it  may 
serve  ;  but,  in  relation  to  the  phenomena 
of  inflammation,  it  appears  to  liave  no  other 
effect  than  tlmt,  through  the  abundant 
anastomosis,  a  great  obstacle  to  the  move- 
ment of  the  blood  is  scarcely  likely  to^ 
occur. 

The  simplest  effects  upon  the  blood- 
vessels are  produced  by  a  slight  mechanical 
stimulus.  If,  as  one  is  watching  the  move- 
ment of  blood  in  a  companion  artery  and 
vein,  the  point  of  a  fine  needle  be  drawn 
across  them  three  or  four  times,  without 
apparently  injm-ing  them  or  the  membrane 
over  them,  they  will  both  presently  gi'a- 
dually  contract  and  close.  Then,  after 
holding  themselves  in  the  contracted  state 
for  a  few  minutes,  they  will  begin  again  to 
open,  and  gradually  dilating,  will  acquii'c  a 
larger  size  than  they  had  before  the  sti- 
mvdus  was  apphed. 

Smiple  as  tliis  obseiTation  is,  it  involves 
some  cardinal  facts  in  oirr  pathologj'.  It 
Ulustrates,  first,  the  contractile  power  of 
both  ai-teries  and  veins  ;  and,  by  the  mimner 
of  then-  contraction,  wliich  follows  at  some 
interval  after  the  apphcation  of  the  sti- 
mulus, and  is  slowly  accomphshed,  it  shows 
tliat  then-  power  of  contraction  is  like  that 
of  pari  s  with  simple  or  organic  nuiscular 
fibres.  And  one  may  notice  licre  the  illus- 
tration of  the  stoppage  of  liffiinorrliage  from 
small  vessels.  In  one  cut  wo  may  ilivide  a 
hundred  such  vessels  as  these  on  tlie  sm-face 
of  a  stump,  and  they  may  cease  to  bleed  in 
a  few  seconds  :  doubtless,  the  very  sthnuhis 
of  t  he  knife,  wliilo  dividing  tlicm,  has  made 
thcii'  walls  contract  and  close. 
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But,  again,  tho  experiment  Bhows  the 
vessels  reopening  and  becoming  wider  than 
they  were  before,  either  yielding  more  to 
the  pressm-e  of  tlie  blood  which  previously 
they  resisted  with  more  strength,  or  else 
dOating,  as  of  then-  own  force,  with  that 
which  Mr.  Hunter  called  active  dilatation, 
and  compared  with  the  act  of  dilatation  of 
the  OS  uten.  In  whichever  way  the  dilata- 
tion is  effected,  whether  it  be  active  or 
passive,  the  vessels  will  not  at  once  con- 
tract again  under  the  same  stimulus  as 
before  affected  them.  The  needle  may  be 
now  di-awn  across  them  much  oftener  and 
more  forcibly,  but  no  contraction  ensues, 
or  only  a  trivial  one,  which  is  quickly  suc- 
ceeded by  dilatation.  Yet  with  a  stronger 
Btimulus,  such  as  that  of  gi-eat  heat,  they 
wiU  again  contract  and  close.  And  such  a 
contraction  excited  by  a  cautery  may  last 
morethana  day,beforethevessels  again  open 
and  permit  the  flow  of  the  blood  thi'ough 
them.  So  that  in  tliis  we  have  an  illustra- 
tion of  the  secondai'y  hcemon'hages  from 
vessels  which,  after  their  first  closm-e,  have 
not  been  sealed  by  the  coagulating  blood,  or 
the  exudation  of  lymph, — as  well  as  an 
illustration  of  the  effect  of  the  cautei-y  or 
of  hot  water  in  again  checking  such  hse- 
morrhages,  and  more  permanently  closing 
up  the  vessels.* 

Moreover,  we  may  observe  in.  this  ex- 
periment the  adapted .  movement  of  the 
blood.  As  the  vessels  we  contracting  the 
blood  flows  in  them  mo%  slowly,  or  begins 
to  oscillate ;  nay,  sometimes,  even  before 
the  vessels  begin  visibly  to  contract,  one 
may  observe  that  the  blood  moves  more 
slowly  in  them,  as  if  this  were  the  first 
effect  of  the  stimulus  :  nor  am  I  sure  that 
I  have  ever  seen  (what  is  commonly  de- 
scribed) the  acceleration  of  the  flow  of 
blood  in  the  contracting  vessels.  Such  an 
acceleration,  however,  is  manifest,  as  the 
vessels  re-open ;  and  as  they  dilate,  so,  ap- 
parently in  the  same  proportion,  does  the 
flow  of  blood  through  them  become  more 
free,  till  at  length  it  is  quite  manifest  that 
they  are  traversed  by  both  fuller  and  more 
rapid  streams  than  passed  through  them 
before  the  stimulus  wiis  applied.  How  long 
this  state  may  last  depends  on  many  circum- 
stances hard  to  estimate  :  but  at  length  it 
ceases,  and  the  vessels,  and  the  circulation 
tlu-ough  them,  assimic  again  thcu-  average 
or  normal  state. 

Such  are  the  effects  of  the  simplest  sti- 
mulus of  blood-vessels.   Corrcs])onding  ob- 

*  For  the  control  of  bsemorrhanfes  somethinfj 
more  than  the  contraction  of  the  vessels  is  re- 
qnired,  tliat  their  orifices  may  be  seale/i  before 
they  can  URaln  dilate;  and  it  is  probably  to 
the  absence  of  this  soinethintr,  more  tlian  to 
any  conditicn  of  the  vessels,  that  we  must  look 
for  the  explanation  of  secondary  haimorrhages 
from  small  vessels. 


servatioDS  have  been  made  on  those  of 
frogs,  especially  by  E.  H.  Weber  ;*  but  ho 
used  the  electro-magnetic  stimulus :  and 
from  the  relation  of  his  experiments  wo 
may,  I  think,  conclude  that  the  vessels  of 
the  warm-blooded  animals  may  be  aflected 
by  much  less  severity  of  stimulus  than 
those  of  cold-blooded  ones.  Moreover,  tho 
contraction  of  the  veins  in  his  experinientB 
was  very  sHght,  and  sometimes  not  dis- 
cernible ;  so  it  always  appears  to  be  in 
fi'ogs ;  but  in  bats  it  is  quite  as  well 
marked  as  that  of  the  arteries. 

The  effects  of  the  application  of  other 
stimuli  to  the  wings  of  bats  correspond  in 
kiud  with  those  I  have  just  described,  but 
differ  in  degree  and  extent.  If  a  drop  of 
acetic  acid,  or  of  tincture  of  capsicimi,  of 
turjDentine,  or  of  ethereal  solution  of  can- 
tharides,  be  placed  on  a  portion  of  tho 
wing,  or  washed  over  it,  one  sees  a  quickly 
ensuing  dilatation  of  the  bloodvessels,  and 
a  rapid  flow  of  blood  tlu-ough  them  all.  I 
am  not  sure  that  the  dilatation  is  pi-eceded 
by  contraction.  Certainly  the  contraction 
is  veiy  sUght,  if  it  occurs  nt  aU ;  but  tho 
dilatation  is  usually  much  more  extensive. 
When  the  stimulus  has  been  applied  to 
only  one  small  spot  upon  the  wing,  the 
whole  of  the  bloodvessels  in  the  corre- 
sponding metacarpal  space,  and  even  those 
of  the  adjacent  spaces,  may  enlarge.  One 
might  imagine  that  the  dilatation  of  vessels 
was  due  to  an  increased  action  of  the 
heart,  if  it  were  not  that  (as  I  thuik)  it  is 
always  greater  at  the  very  pomt  to  which 
the  stimulus  was  applied  than  in  any  other 
part  of  the  same  wing,  and  is  never  at  all 
imitated  in  the  corresponding  parts  of  the 
opposite  wing. 

As  I  have  already  said,  the  streams  of 
blood  are  more  rapid  in  the  dilated  vessels 
than  in  the  others,  and  than  in  those  of  tho 
opposite  wing.  They  are  also  more  steady  ; 
for  in  what  appears  to  be  the  natm-al  state 
of  the  cii'culation  m  the  bat's  wing,  it  is 
not  tmfi-equcnt  to  see  an  occasional  oscilla- 
tion in  tho  venous  stream,  an  occasional 
stoppage,  or  back-cuiTcnt,  and  then  a  more 
forcible  rush  forward ;  but  these  are 
rarely  seen  when  the  stimulus  has  produced 
the  effect  that  I  luive  described. 

The  state  wliicli  is  thus  induced  by  stimuli 
is  what  is  commonly  understood  by  tho  ex- 
pressions "  active  congestion,"  or  "determi- 
nation of  blood,"  in  a  part.  It  consists, 
briedy,  in  general  enlargement  of  the  blood- 
vessels of  tlic  part,  with  au  mereased  velocity 
of  the  blood  in  them.  It  is,  probably,  just 
such  a  state  as  this  that  is  felt  by  su'ck'luig 
women  in  what  they  term  the  "flow  of 
milk,"  which  is  no  doubt  an  increased  flow 
of  blood  into  the  mammary  gland  just  before 


*  MuUer's  Archiv,  1847. 
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a  quicker  secretion  of  the  milk.  Less  nor- 
mally, it  is  such  a  state  as  this  that  we  ob- 
serve in  tlie  skin  ai'ter  the  apphcation  of 
mustard,  or  sharp  friction,  or  a  heat  from 
20°  to  50°  above  its  own,  or  in  the  conjunc- 
tiva when  stuuulated  by  dust  that  is  soon 
dislodged  ;  and  such  we  may  behove  to  be 
the  condition  of  many  uiternal  organs 
when  we  might  doubt  whether  they  are  in- 
flamed, or  are  only  very  actively  disclmrg- 
ing  their  natm-al  functions.  Herein,  in- 
deed, in  what  I  have  described,  is  one  of 
the  pieces  of  neutral  ground  between  health 
and  disease :  a  step  in  one  direction  may 
effect  the  return  to  health,  in  another 
the  transit  to  what  all  might  admit  to  be 
the  disease  of  inflammation. 

Now  this  transit  appears  to  be  made 
when  the  cu'culation,  which  was  rapid, 
begins  to  grow  slower,  vnthout  any  dimi- 
nution, but  it  may  be  with  an  increase,  of 
the  size  of  the  vessels.  Tliis  cliange  one 
may  see  in  the  bat's  vvdng.  After  the  ap- 
plication of  such  stimuli  as  I  have  akeady 
mentioned,  the  movement  of  the  blood 
may  become  gradually  slower,  tUl,  in  some 
vessels,  it  is  completely  stagnant.  But  a 
corresponding  state  is  better  seen  after 
such  an  mjuiy  as  that  of  a  iine  red-hot 
needle  driven  uito  the  membrane  of  the 
wing,  or  tlu-ough  it. 

The  first  effect  of  such  an  injury  (in  ad- 
dition to  the  charring  and  searing  of  the 
membrane,  the  obliteration  of  its  blood- 
vessels, and  the  puckermg  of  the  portion 
of  it  adjacent  to  the  burn)  is  to  produce 
contraction  of  the  umnediately  adjacent 
artei'ies  and  veins.  They  may  remain 
closed,  01',  as  I  have  already  described, 
after  being  long  closed,  may  again  open, 
and  become  wider  than  they  were  before. 
Tliis  dilatation  foUows  more  certainly,  and 
perhaps  without  any  previous  contraction, 
in  the  arteries  and  veins  at  a  httle  distance 
from  the  burn.  In  these  there  speedily 
ensues  such  a  state  of  "  determination  of 
blood"  as  I  have  already  described :  in 
arteries  and  veins  ahke  the  stream  is  full 
and  rapid ;  and  the  greater  accumulation,  as 
well  as  the  closer  crowdiug  of  the  red  corpus- 
cles, makes  the  vessels  appear  very  deep 
coloured.  The  contrast  of  two  diagrams, 
showing  the  natm-al  and  the  stimulated 
conditions,  illustrates  this  difference  suffi- 
ciently well.  The  vessels  of  the  one,  nearly 
twice  as  large  as  those  of  the  other,  darker, 
and  more  tm-gid  with  blood ;  and,  in 
tlie  one,  numerous  capillaries  wliich  are 
not  visible  in  the  other.  But  diagrams 
cannot  show  the  changes  in  the  mode  of 
movement.  Close  by  the  burn,  the  blood 
wliich  has  been  flowing  rapidly  begins  to 
move  more  slowly,  or  with  an  uncertain 
stream, — stopping,  or  sometimes  ebbing, 
and  then  again  flowiug  on,  but,  on  the 


whole,  becoming  gradually  slower.  Thuf 

it  may,  at  length,  become  completely  stag- 
nant ;  and  then,  in  tlie  vessels  in  which  it 
is  at  rest,  it  seems  to  diffuse  and  cliauge 
its  colour,  so  that  its  crowded  corpuscles 
give  the  vessels  a  brilliant  carmine  ap- 
pearance, by  wliich,  just  as  well  as  by  the 
stillness  of  the  blood,  they  may  always  be 
distinguished.  As  one  sun-eys  an  area 
surrounthng  tliis  part  in  which  the  blood 
is  stagnant,  or  moves  slowly,  one  sees  the 
streams  increasing  gradually  in  rapidity. 
And  often,  when  there  is  stagnation  in  a 
considerable  artery,  one  may  see  the  blood 
above  or  behmd  it  pulsating  with  every 
action  of  the  heart,  di'iven  up  to  the  seat 
of  stagnation,  and  thence  carried  off  by  the 
collateral  branches ;  while  in  the  eorre- 
sponduig  vein  it  may  oscilUite  less  regu- 
larly, delaymg  till  an  accumulated  force 
propels  it  forward,  and,  as  it  were,  flushes 
the  channel. 

Again,  in  the  same  area  as  tliat  in  which 
the  movement  is  pulsatile  or  oscUlating, 
and  ui  the  area  beyond  it,  one  sees  the  fuU 
and  rapid  and  more  numerous  streams  of 
"active  congestion;"  and  these  may  extend 
over  a  space  altogether  imcertain. 

Sucli  is  the  general  condition  of  the  cir- 
culation round  a  part  thus  inflamed ;  but 
the  varieties  in  lesser  points  that  may  be 
presented  cannot  be  described.  These 
must  be  seen ;  and,  indeed,  the  whole 
sight  should  be  viewed  by  every  one  who 
woidd  have  in  his  mind's  eye  a  distinct 
unage  of  what  m  jjractice  he  must  often  too 
obscm-ely  contemplate. 

The  phenomena  that  I  have  described  aa 
seen  m  the  bat's  wing  correspond  very 
closely  with  those  observedhi  the  frog's  web. 
Only,  I  think,  the  stagnation  of  blood  is 
neither  so  constant  nor  so  extensive  in  the 
bat :  it  is  seen  in  portions  of  single  vessels, 
rather  than  in  districts  of  vessels, — usually 
in  coiTCsponding  portions  of  arteries  and 
veins,  as  they  Ue  side  by  side.  The  stag- 
nation usually  extends  into  such  brandies 
as  may  be  given  ofi'  from  the  vessels  that 
are  its  principal  seats  ;  and  tliree  or  four 
such  seats  of  stagnation  may  appear  placed 
UTCgularly  about  the  burn,  or  other  focus 
of  the  inflanunation ;  but  I  have  never 
seen  a  general  stagnation  of  blood  in  all  the 
vessels  of  even  a  severely  stmndated  part.. 
My  uupression  is  that  in  strong  and  active 
wann-blooded  animals  stagnation  of  blood 
would  be  found  in  only  the  most  severely 
mflamed  pai-ts  :  in  others,  I  think,  retai-da- 
tion  alone  would  exist. 

To  sum  up  now  what  concenis  the  sup- 
ply of  blood  in  an  inflamed  part.  We  seem 
to' have  sufficient  evidence  that,  ui  general, 
in  the  focus  of  Iho  inflanunation,  blood  is 
present  ui  very  large  quant  ity,  distending 
aU  the  vessels,  gorging  them  especially 
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■with  red  corpuscles,  but  often  moving 
through  them  slowly,  or  even  being  in  some 
of  them  qiute  stagnant ;  that  all  around 
this  focus,  the  vessels  are  as  full,  or  nearly 
as  full,  as  they  arc  in  it,  but  the  blood 
moves  in  them  with  a  quicker  stream,  or 
may  pulsate  in  the  arteries,  and  oscillate  in 
the  veins ;  that,  yet  fm-ther  from  the 
focus,  the  blood  moves  rapidly  tlu-ough  full 
but  less  tiu'gid  vessels ;  and  that  this 
rapidity  and  fulness  are  not  to  be  ascribed 
merely  to  the  blood,  which  should  have 
gone  through  the  inflamed  part,  being 
diiven  tlu-ough  collateral  channels,  but  is 
such  a  state  as  is  commonly  understood  as 
an  "  active  congestion,"  or  "  determination 
of  blood,"  in  the  part. 

I  have  ah'eady  said  that  we  may  beUeve 
that  what  is  seen  in  the  bat  represents 
fairly  the  state  of  inflamed  parts  in  all 
warm-blooded  animals.  I  am  quite  con- 
scious tliat  the  most  one  can  see  with 
the  microscope  is  but  a  faint  pictm-e  of 
such  inflammations  as  we  have  to  consider 
in  practice  j  that  it  is  very  trivial  in  both 
its  appearance  and  its  results.  Still,  it  is  a 
picture  of  a  disease  of  the  same  kmd  ;  and 
a  miniatm'c,  even  faintly  drawn,  may  be  a 
true  likeness.  Besides,  all  that  can  be  ob- 
served of  the  complete  process  of  inflam- 
mation m  man  is  consistent  with  what  we 
can  see  in  these  lower  and  lesser  creatxu'es. 
The  bright  redness  of  an  inflamed  part  tes- 
tifies to  the  fuhiess  of  its  bloodvessels,  and 
the  crowding  of  the  red  corpuscles ;  the 
occasional  duskiness  or  lividity  of  the 
focus  is  characteristic  of  stagnation  ;  the 
throbbing  in  the  part,  and  about  it,  and 
the  fidl  hard  pulse  in  the  ministrant  arte- 
ries, are  siu-e  signs  of  obstruction  to  the 
passage  of  blood  ;  tlie  gush  of  blood  on 
cutting  into  the  tissues  near  an  inflamed 
part,  or  in  bleeding  from  one  of  their 
veins,  teUs  of  the  determination  of  blood  in 
these,  and  of  the  tension  in  which  all  the 
containing  bloodvessels  are  held. 

It  is  particularly  to  be  observed  that  the 
stagnant  or  retarded  blood  is  not  apt  to 
coagulate.  I  have  found  it  fluid  after  at 
least  three  days'  complete  stagnation,  and 
80  I  believe  it  would  remain  till  it  is  cleared 
away,  unless  the  part  sloughs.  In  thelatter 
case  it  would  coagulate,  as  it  does  in  car- 
buncles and  tlie  Hke,  wliich  hardly  bleed 
when  we  cut  them  through ;  but,  so  long 
aa  the  blood  is  fluid,  though  stagnant,  it 
may  be  driven  from  the  vessels  with  full 
force  as  soon  as  an  easy  exit  for  it  is  made 
by  cutting  into  the  inflamed  part,  or  open- 
ing one  of  its  large  veins.  I  need  here  only 
refer  to  Mr.  Lawrence's  well-known  and 
instructive  experiment.  In  a  patient  with 
an  inflamed  hand  he  made  similar  open- 
ings into  veins  in  both  anns.  From  the 
vein  on  the  diseased  side,  three  times  more 


blood  flowed  than  from  the  vein  in  tlia 
healthy  arm,  in  the  same  time ;  and  tliis 
increased  flow  represented  atoncethegreater 
determination  of  blood  about  the  focus  of 
the  inflammation,  and  the  greater  tension 
in  which  wei'e  held  the  walls  of  the  blood 
vessels,  and,  indeed,  aU  the  integuments  of 
the  inflamed  and  swollen  part. 

Now,  to  what  can  we  ascribe  these 
changes  in  the  movement  of  the  blood  ?  In 
all  the  pathology  of  inflanunation  no  pro- 
blem seems  more  difficult  than  this  prmci- 
pal  one. 

It  has  been  commonly  said  that,  as  the 
vessels  contract,  therefore  the  movement  of 
blood  becomes  more  rapid  in  them,  as  when 
a  river  entermg  a  narrow  course  moves 
through  it  with  a  faster  stream  ;  and  that 
tlien,  as  the  vessels  widen,  so  the  stream 
becomes,  in  the  same  proportion,  slower. 
But  this  is  far  from  true.  The  stream 
often  becomes  slower  as  the  artery  or  vein 
becomes  narrower  by  contraction;  and 
then,  as  the  tube  again  dilates,  the  stream 
grows  faster;  and  then,  vdthout  any  ap- 
preciable change  of  size,  it  may  become 
slower  again,  tiU  complete  stagnation 
ensues  in  at  least  some  part  of  the  blood- 
vessel. I  tliink  I  can  be  quite  sm'e  that  the 
velocity  of  the  stream  in  any  vessel  of  an 
inflamed  part  is  not  detemiined  by  the 
diminution  or  enlargement  of  the  channel. 
Without  change  of  size,  the  stream  may  be 
seen  decreasing  from  e>xtreme  velocity  to 
complete  stagnation. 

On  what  the  alteration  of  movement  of 
the  blood  in  such  a  case  depends  I  cannot 
teU  ;  but  we  have  facts  enough  to  justify 
such  an  hypothesis  as  that  there  may  be 
some  mutual  relation  between  the  blood 
and  its  vessels,  or  the  parts  around  them, 
which,  being  natural,  permits  the  most 
easy  transit  of  the  blood,  but,  being  dis- 
tm'bed,  increases  the  hindrances  to  its  pas- 
sage. Such  hindrances  appear  to  be  pro- 
duced by  the  addition  of  salts  of  baryta, 
or  of  potash,  to  the  blood :  the  presence  of 
an  excess  of  urea  in  the  blood  probably 
produces  the  like  effect :  and  such  facts  as 
these  make  the  hypothesis  I  have  referred 
to  not  unreasonable.  At  any  rate,  the 
behef  that  the  more  or  less  rapidity  of 
movement  of  blood  tlu'ough  small  vessels 
may  depend  on  other  than  evident  mecha- 
nical relations,  cannot  appear  absm-d  to 
any  one  wlio  has  seen  the  movements  of 
fluid  in  the  Chara,  or  Valhsneria,  or  any 
such  plants,  in  which  a  cu'culation  is  main- 
tained without  any  viaiblo  source  of  me- 
chanical power. 

II.  I  mentioned,  ns  the  second  condition 
necessary  to  the  healthy  nutrition  of  a  part, 
a  right  state  and  composition  of  the  blood. 
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In  a  former  courao  of  lectures*  I  pointed 
out  tliat,  by  this  state,  we  must  understand 
not  merely  sueh  purity  of  the  blood  that 
chemistry  cannot  detect  a  wrong  consti- 
tuent in  it,  or  a  wrong  quantity  of  any  of 
the  normal  ones,  but  that  natural  constitu- 
tion of  the  blood  by  which  it  is  exactly 
adapted  to  every  tissue  that  it  has  to 
nourish, — with  an  adaptation  so  e^act  that 
cliemisti-y  cannot  approach  to  the  detcnni- 
nation  of  whether  it  is  maintained  or  lost. 

That  this  adaptation  is  disturbed  in 
many  cases  of  inilanimation  is  proved  by 
the  instances  in  which  hillammations 
plainly  have  their  origin  in  morbid  condi- 
tions of  the  blood.  But  I  fear  that  the  na- 
ture of  tins  disturbance  cannot  yet  be  che- 
micaUy  expressed,  and  that  the  facts  which 
chemistry  lias  discerned  in  the  condition  of 
the  blood  in  inflammations  cannot  yet  be 
safely  apphed  m  explanation  of  the  local 
process.  For,  first,  we  observe  the  phe- 
nomena of  inflammation  where  we  cannot 
suppose  the  whole  blood  disordered, — as 
after  the  apphcation  of  a  minute  local  sti- 
mulus, such  as  a  foreign  body  on  the  con- 
jimctiva ;  and,  secondly,  among  the  changes 
observed  in  inflammatory  blood,  the  prin- 
cipal one — namely,  the  suj)posed  increase 
of  fibrme — is  ambiguous :  it  may  be  at 
once  an  increase  of  fibrine  and  of  the  wliite 
corpuscles  of  the  blood.  These  two  con- 
stituents of  the  blood,  the  fibrine  and  the 
white  or  rudimental  corpuscles,  cannot  be 
well  separated  by  any  process  yet  invented ; 
and  ui  all  the  estimates  of  fibrine,  whether 
in  health  or  in  disease,  the  weight  of  the 
white  corpuscles  is  included.  Now,  in 
many  inflarmnations,  these  corpuscles  are 
increased,  and  we  have  no  means  of  cleai-ly 
ascertainmg  how  much  of  an  apparent  in- 
crease of  fibrine  is  reaUy  such,  and  how 
much  is  due  to  the  corpuscles  entangled  in 
the  fibrine. .  Till  tliis  can  be  settled,  I  thuik 
wo  may  not  deduce  any  of  the  local  pheno- 
mena of  inflammation  from  the  increase  of 
fibrine  in  the  blood ;  neither,  more  assur- 
edly, can  we  trace,  as  some  do,  the  fever  and 
other  general  signs  of  inflammation  to  the 
abstraction  of  fibrme  and  albumen  by  the 
exudation  from  the  blood.f 

The  other  changes  of  the  blood  in  in- 
flammation— the  diminution  of  its  red  cor- 
puscles and  increase  of  water — are  even 

*  On  Nutrition,  &c.,  published  in  the  Medi- 
cal Gazettk  for  1847. 

t  The  whole  of  this  part  of  the  current  patho- 
log:y  of  inflamrantion  seems  to  have  been  too 
hastily  constructed.  The  local  chanj^es  observed 
in  the  frog  have  been  used  to  explain  the  chemical 
chanff(!S  of  the  blood  in  man,  althoush  no  such 
changes  have  been  proved  in  the  blood  of  the 
frog;  and  the  chnnfjcs  in  the  blood  of  man  have 
been  used  to  explain  in  him  the  e.\istcncc  of 
local  phenomena  which  are  assumed,  but  have 
never  been  proved,  to  be  similar  to  those  ob- 
served in  the  frog. 


less  adapted  to  explain  any  of  the  pheno- 
mena of  the  local  process.  Wliatever  may 
be  tlieir  strength  or  value  as  facts,  they  are 
as  yet  isolated  facts,  such  as  one  cannot 
weave  into  the  pathology  of  the  disease. 

I  fear,  too,  that  the  structural  condition 
of  the  blood  will  not,  more  than  the  che- 
mical, help  us  to  explain  the  phenomena  of 
inflammation.  Some  of  our  most  worthily 
distinguished  physiologists  have  ascribed 
much  to  the  existence  of  large  numbers  of 
the  wliite  blood-  coi-puscles,  and  their  accu- 
mulation in  the  vessels  of  the  inflamed 
part :  indeed,  they  have  taken  this  for  the 
foundation  of  nearly  their  whole  doctrine 
of  inflammation,  ascribing  to  it  both  the 
stagnation  of  the  blood  and  the  clianges  it 
is  presumed  to  undergo, — such  as  the  in- 
crease of  the  fibrine,  and  many  others.  But 
the  facts  on  which  they  have  rested  are 
unsoimd :  their  observations  have  been 
made  on  frogs,  and  do  not  admit  of  appli- 
cation to  our  own  case,  or,  perhaps,  to  tliat 
of  any  wai-m-blooded  animal.  In  many 
frogs,  especially  in  those  that  are  young,  or 
sickly,  or  ih-fed,  the  white  corpuscles  are 
abundant  in  the  blood :  they  are  rudi- 
mental blood-cells,  such  as  may  have  been 
formed  in  the  lymj)h  or  chyle  ;  and  in  these 
cases  they  are  either  increasing  quickly  in 
adaptation  to  quick  growth,  or  else  in- 
creasing because,  through  disease  or  defec- 
tive nutriment,  althougli  their  production 
is  not  hmdered,  yet  their  development  into 
the  perfect  red  blood-ceUs  cannot  take 
place.  In  either  case,  their  pecuhar  adhe- 
siveness making  them  apt  to  stick  to  the 
walls  of  the  blood-vessels,  tliey  may  accu- 
mulate in  a  part  m  wliich  the  vessels  are 
injm-ed  or  the  circulation  is  slow,  and  thus 
they  may  sometimes  augment  the  hin- 
drances to  the  free  movement  of  the  blood. 
But  I  believe  nothing  of  the  kind  happens 
in  older  or  more  healthy  frogs,  or  m  any 
ordinary  inflammation  in  the  warm-blooded 
annuals.  I  have  cbawn  blood  from  the 
vessels  in  the  inflamed  bat's  whig,  in  which 
it  was  quite  stagnant,  and  have  found  not 
more  than  one  white  corpuscle  to  5000  red 
ones.  I  have  often  examined  the  human 
blood  in  the  vessels  of  iufiamed  parts  after 
death,  and  have  found  no  more  white  cor- 
puscles in  them  than  in  those  of  other 
parts.  In  blood  drawn  from  inflamed  parts 
during  hfe,  I  have  found  oiUy  the  same 
proportion  of  white  corpuscles  in  them  as 
in  the'  healthy  parts  of  tlie  same  person. 
I  tlierefore  cannot  but  accord  with  the 
opinion  often  expressed  by  Mr.  Wiarton 
Jones  and  Dr.  Hughes  Bennett,  that  an 
especial  abundance  of  white  coiimscles, 
I.  e.  of  rudimental  blood-cells,  in  the  vessels 
of  an  inflamed  part,  is  neither  a  constant 
nor  oven  a  frequent  occurrence ;  and  I 
believe  that,  when  such  corpuscles  are  nu- 
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merous  in  au  iuflamed  part,  it  is  only  when 
they  are  abundant  in  the  whole  mass  of 
the  blood.  Now,  as  already  stated,  they 
arc  thus  abundant  in  some  cases  of  in- 
flammation, especially,  I  tlunk,  in  those 
occui'ring  in  people  that  are  in  weak  health, 
and  in  the  tuberculous ;  but,  even  in  these 
cases,  I  have  never  seen  au  instance  in 
which  they  were  present  in  nearly  sufficient 
quantity  to  add  materially  to  the  obstruc- 
tion of  the  blood  in  the  inflamed  part,  nor 
one  in  whicli  any  influence  of  theirs  could 
be  suspected  to  alter  pecuharly  the  consti- 
tution of  the  blood  therein. 

Mr.  Wharton  Jones  was  the  first  to  de- 
scribe accvu'ately  a  remarkable  condition 
presented  by  the  red  blood-ceUs  in  inflam- 
mations. As  soon  as  ever  a  drop  of  in- 
flammatory blood  is  spread  out  tliinly,  the 
corpuscles  seem  to  run  together  and  adhere 
in  long  rows  or  clusters,  and  these  holding 
together  give  the  clot  thus  formed  on  a 
slip  of  glass  the  pecuhar  mottled  pink  and 
white  appeai'ance  which  Mr.  Hunter  ob- 
served as  one  of  the  characters  of  inflam- 
matory blood.  The  same  condition  is  ob- 
served in  the  blood  of  pregnant  women, 
and  appears  natm'al  in  that  of  horses  ;  and 
in  all  these  cases  it  may  be  regarded  as  the 
chief  cause  of  the  formation  of  the  buSy 
coat,  inasmuch  as  the  clustered  blood-cells, 
sinking  rapidly,  will  generally  subside  to 
some  distance  below  the  siu'face  of  the 
liquid  part  of  the  blood,  before  the  coagula- 
tion of  the  fibrine  is  begim. 

Some  have  supposed  that  a  similar  ad- 
hesion of  the  blood-ceUs  may  occur  in  the 
vessels  of  an  inflamed  part.  I  have  seen 
nothing  of  the  kind  m  either  the  inflamed 
bat's  wing  or  in  the  vessels  of  inflamed 
organs  examined  after  death.  Wlien  the 
blood  is  not  stagnant,  the  corpuscles  are 
indeed  closely  crowded,  but  they  are  not 
clustered,  nor  do  they  appear  adlie- 
rent :  neither  does  such  clustering  appear 
even  in  stagnant  blood ;  the  change  here 
appears  to  be  a  dill'usion  of  the  colouring 
matter,  so  that  the  outlines  of  individual 
blood-cells  cannot  be  seen,  and  all  the 
contents  of  the  vessel  present  an  uniform 
bright  carmine  tint. 

But  although  we  can  see  so  Uttle  of  the 
changes  tliat  may  ensue  in  blood  thus 
stagnant  or  much  retarded,  yet  we  may  bo 
nearly  sure  that  the  blood  in  an  inflamed 
part  does  undergo  important  changes, 
when  we  remember  what  general  effects, 
what  constitutional  disturbance,  may  ensue 
in  the  train  of  an  uiflammation  of  purely 
local  origin.  Ojangcs  probably  ensue  in 
the  blood  similar  to  some  of  those  that  we 
siiall  have  to  trace  in  the  lymph  effused 
from  it  into  tlie  parts  around  the  vessels  ; 
possibly  particles  of  fibrine  may  coagulate 


in  it,  and  eorpusdes  of  lymph  or  pus 
may  be  formed  and  degenerate  within  it ; 
and  these,  when  the  stagnation  is  not 
constant,  or  is  incomplete,  or  is  passed 
away,  may  be  carried  into  the  general 
cu'cnlation,  infecting  the  whole  blood, 
exciting  general  disturbance,  as  in  trau- 
matic fever,  or  producing  various  and 
wide-extended  suppui-ations,  as  in  the 
pnrident  diathesis  following  local  injm-y. 
All  these,  and  many  other  concomitants  of 
inflammation,  may  be  reasonably  ascribed, 
at  least  in  part,  to  the  changes  that  the 
blood  undergoes  in  the  inflamed  tissue ; 
but  I  must  repeat  that  nothing  that  either 
the  microscope  or  chemistry  has  yet  dis- 
cerned will  suffice  to  explain  these  changes  : 
they  belong  rather  to  the  theory  than  to 
the  facts  of  inflammation. 

III.  The  third  enumerated  condition  for 
the  liealthy  nutrition  of  a  part  is  a  certaia 
influence  of  the  nervous  force.  The  change 
that  this  undergoes  in  the  inflammatory 
mode  of  nutrition  is,  therefore,  next  to  be 
considered. 

That  in  the  higher  vertebrata  some  ner- 
vous force  is  habitually  exercised  in  the 
nuti'ition  of  all  the  parts  in  or  near  which 
neiwes  are  distributed ;  and  that  it  is  exer- 
cised, not  merely  in  aSecting  or  governing 
the  size  of  the  blood-vessels  of  the  part, 
but,  with  a  more  du-ect  agency,  as  being 
one  of  the  forces  that  concm*  in  the  per- 
formance of  the  plastic  act ; — these  things 
may,  I  beheve,  be  amply  proved ;  and  I 
shall  again  have  occasion  to  refer  to  them. 
But  as  we  have  no  exact  knowledge  of  the 
nervous  force,  or  of  the  manner  in  which 
it  operates  in  natural  formation,  so 
neither  can  we  tell  how  its  operation  is 
affected  while  it  shares  in  the  production 
or  maintenance  of  inflammation. 

The  expression  that  the  nerves  of  an  in- 
flamed part  ai-e  in  an  "excited"  state,  is 
suggested  by  the  existence  of  -psim, — by  a 
slight  stimulus  being  acutely  felt, — by  the 
natural  heat,  or  a  slight  increase  of  the 
heat,  being  felt  as  a  burning, — and  by  the 
jDart  being,  even  independent  of  any  known 
stimulus,  the  scat  or  som'ce  of  subjective 
pains  and  heat.  But  the  very  frequent 
cases  in  which  pain  exists,  and  abides  long, 
witliout  any  other  sign  of  inflammation, 
and  the  cases  in  which  the  pain  bears  no 
kind  of  proportion  to  those  other  signs,  or 
to  the  effects,  of  inflammation, — these  may 
suggest  that,  besides  this  "excited"  state 
of  tiie  nervous  force  whicli  is  felt  as  pain 
in  the  inflamed  part,  there  may  bo  some 
other  state  by  wliich  the  nervous  force  ia 
more  intimately  connected  with  the  inflam- 
matory process, — a  state  of  disturbance, 
which  may,  indeed,  bo  felt  as  pain,  but 
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which  more  properly  affects  the  influence 
of  the  norvoua  force  in  the  process  of 
nutrition. 

We  obtain  some  evidence  of  the  exist- 
ence of  such  a  state  when  we  observe  tliat, 
witliout  relation  to  pain,  it  is  communica- 
ble fi'om  the  nerves  of  inflamed  parts  to 
those  of  other  parts ;  in  wliich  parts,  then, 
a  kind  of  sympathetic  inflammation  may 
be  generated.  This  transference  or  com- 
munication of  the  disturbance  of  nervous 
force  is,  indeed,  evident  enough  in  relation 
to  that  state  which  is  felt  as  pam  ;  for  pain 
is  not  Umited  to  the  inflamed  part,  but  is 
diffused  aromid  it,  and  is  in  sympathy  often 
felt  where  no  other  sign  of  inflammation 
exists.  But  besides,  and  sometimes,  I 
repeat,  independent  of  tliis  condition  which 
is  felt  as  pain,  the  inflammatory  condition 
of  the  nervous  force  may  be  similarly  com- 
municated or  transferred.  The  simplest 
may  be  the  most  proving  instances.  Who- 
ever has  worked  much  with  microscopes 
may  have  been  conscious  of  some  amount 
of  ioflammation  of  the  conjunctiva  in  con- 
sequence of  over-work.  Now  the  stimulus 
exciting  tliis  inflammation  has  been  directly 
applied  to  the  retina  alone ;  and  I  have 
often  had  a  sUghtly  inflamed  left  conjmic- 
tiva,  after  long  working  with  the  right  eye, 
while  the  left  eye  has  been  all  the  time 
closed.  I  know  not  how  such  an  inflam- 
mation of  the  conjunctiva  can  be  explained, 
except  on  the  supposition  that  the  excited 
state  of  the  optic  nerve  is  transferred  or 
commimicated  to  the  filaments  of  the  nerves 
of  the  conjunctiva,  generating  in  them  such 
a  state  as  interferes  with  its  nutrition.  It 
is  true  that  in  these  simpler  cases  the 
retina  is  not  itself  evidently  inflamed ;  but 
after  yet  severer  stimulus  it  commonly  is 
60,  and  in  these  the  conjunctiva  shares  in 
the  evU  effects  of  the  communicated  sti- 
mulus,— effects  wliich  we  cannot  ascribe  to 
any  alteration  in  the  blood,  or  the  size  of 
the  blood-vessels. 

I  may  mention  another  case :  the  occur- 
rence of  inflammation  of  the  testicle  in 
cases  of  severe  hritation  of  the  ui'etlu'a. 
The  most  imexceptionable  cases  of  the 
kind  are  those  in  which  the  in-itation  is 
produced  by  a  calculus  hnpacted  in  a 
healthy  urethra.  I  have  here  a  specimen* 
in  which  extensive  deposits  of  lymph  and 
pus  are  seen  m  the  testicle  of  a  man  in 
whose  urethra  a  portion  of  calculus  was 
impacted  after  Uthotrity.  Here  is  such 
an  inflammation  as  we  cannot  refer  to  dis- 
ease of  the  blood,  and  attended  by  sucli 
changes  as  we  cannot  explain  by  any  en- 
largement or  paralysis  of  the  blood-vessels  : 


*  From  the  Museum  of  St.  Uartbolomew's 
Hospital,  Ser.28,  No.  55. 


nor  do  I  know  how  it  can  be  at  all  ex- 
plained except  by  the  disturbance  of  the 
exercise  of  the  nervous  force  in  tlie  testicle, 
which  disturbance  is  excited  by  transfer- 
ence from  the  morbidly  affected  nerves  of 
the  primary  seat  of  irritation. 

In  like  manner,  I  believe  tliat  the  exten- 
sion or  transference  of  inflammation  after 
pain  may  bo  ascribed,  at  least  in  part,  to 
the  coincident  transference  of  the  disturbed 
plasturgic  force  of  the  nervous  system.  In 
paroxysms  of  neuralgia,  we  see  sometimes 
a  transient  uiflammatoi'y  redness  or  oedema 
of  the  part ;  so,  when  a  more  abiding  pain 
has  been  excited,  by  sympathy  with  some 
inflamed  part,  there  may  presently  super- 
vene the  more  palpable  effects  of  inflamma- 
tion. 

I  feel  that,  in  discussing  such  a  point  as 
this,  one  passes  from  the  gi'ound  of  demon- 
strable facts  ;  but  there  is  less  fault  in  this 
than  in  the  behef  that  the  very  httle  we 
can  see  of  a  morbid  process  can  guide  us 
to  its  whole  pathology.  When  we  look  at 
an  inflamed  part,  we  should  not  think  that, 
if  we  could  see  its  blood-vessels  and  test 
its  blood,  we  should  detect  all  that  is  in 
error  there :  rather  we  should  think  that 
all  the  forces  are  at  fault  which  should  be 
concuiTing  to  the  due  maintenance  of  that 
part ;  and  while  we  are  ignorant  of  the 
nature  of  some  of  these  forces,  it  is  better 
that  theu'  places  in  our  minds  should  be 
occupied  by  reasonable  hypotheses,  than 
that  they  should  be  left  blaiik,  or  be  over- 
spread with  the  tinge  of  one  exaggerated 
theory,  such  as  that  winch  ascribes  all 
inflammation  to  a  change  in  the  state  of  the 
small  blood-vessels. 

IV.  The  last  condition  necessary  to 
healthy  nutrition  in  a  part  is  the  natural 
or  healthy  state  of  the  part  itseK. 

How,  in  the  inflammation  of  a  part,  its 
proper  elements  are  altered,  we  camiot  say, 
for  in  the  early  stages  of  the  process  we 
can  rarely  see  a  change  in  them ;  nearly 
the  whole  of  the  visible  error  is  in  the 
blood-vessels  and  their  contents,  and  in 
the  interspaces  between  the  proper  elements 
of  the  part.  Hence  it  is  not  surprising  that 
many  good  pathologists  have  held  such 
opuuons  as  tliat  the  blood-vessels  are  the 
mainsprmgs  of  the  process  of  inflammation, 
and  that  it  essentially  consists  m  an  dtered 
relation  or  reciprocal  action  between  the 
vessels  and  the  blood. 

Yet  it  seems  more  reasonable  to  tliink 
that  tlie  morbid  process  may  be  determined 
by  f  hc  state  of  the  proper  elements  of  the 
part— of  its  cells  or  filaments,  or,  more  pro- 
bably, of  the  material  in  it  wliicli  is  in  i)ro- 
gress  of  development.  For,  for  example, 
some  of  the  phenomena  of  inflammation 
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may  en3ue,  through  injury  or  disease,  in 
parts  that  have  neither  nerves  nor  blood- 
vessels. We  have  instances  of  this  in  tlie 
deposits  of  lymph,  or  the  otlicr  conse- 
quences of  severe  injiu-ies,  in  the  cornea  and 
vitreous  hiunour, — parts  wlucli,  if  ever 
they  are  vascular,  become  so  only  after  the 
elliision  of  lymph  in  them.  Such,  too,  are 
seen  in  the  iilcerations  of  articular  cartilage, 
in  which  the  vascular  phenomena  of  in- 
flammation are  confined  to  the  adjacent 
tissues.  We  cannot  in  these  cases  ascribe 
the  inflammation  to  an  alteration  of  the 
relation  between  the  blood  and  blood- 
vessels, for  blood-vessels  do  not  exist  in 
the  part  in  which  the  inflammation  has  its 
seat. 

Fm'tber  evidence  that  some  morbid  state 
of  the  proper  elements  of  a  part,  or  their 
altered  relation  to  the  blood,  may  determine 
both  the  advent  and  some  of  the  results  of 
inflammation,  is  aflbrded  by  analogy.  In 
the  natm'al  state,  it  is  almost  always  no- 
ticeable that  the  condition  of  each  part  de- 
termines the  amovmt  of  blood  to  be  sup- 
pUed  to  it,  and  in  some  measure,  also,  the 
rate  of  movement  and  the  mode  of  disposal 
of  the  blood.  Thus,  in  the  embryo,  each 
part  is  formed  in  rudirnent  before  it  receives 
any  blood,  and  the  increasing  supply  of 
blood  never  precedes,  but  follows,  and  is 
adjusted  to,  the  increasuig  development 
and  growth.  In  later  life  there  are,  indeed, 
some  cases  in  wliich  an  accidentally  in- 
creased supply  of  blood  is  followed  by  an 
increased  growth  of  parts,  as  in  some  hy- 
pertrophies and  morbid  growths,  or  as  in 
parts  transplanted  from  less  to  more  vas- 
cular stmctiu'es  ;  but  the  more  usual  and 
normal  com-se  is  that  the  increasing  supply 
of  blood  follows,  as  a  consequence,  the  in- 
creasing growth. 

We  might,  therefore,  well  expect  that  an 
alteration  in  the  state  of  a  part  itself, — i.  e., 
not  of  its  blood-vessels  or  its  nerves,  but  of 
its  proper  elements,  or,  more  especially,  of 
those  which  are  in  progress  of  develop- 
ment,— would  be  a  constant  concomitant  of 


the  other  changes  that  make  up  the  inflam- 
matory state.  The  nature  of  this  altera- 
tion in  tlie  flrst  instance  wo  cannot  dis- 
cern !  its  later  characters  are  all  indicative 
of  defective  nutril  ion ;  but  of  these,  such 
as  softening  and  disintegration,  aptness  for 
absori)(ion,  ulceration,  and  the  rest,  I  hope 
to  speak  in  a  futm-e  lecture. 

Here  I  wiU  only  add  one  sentence  to 
avoid  misunderstanding.  I  have  spoken 
so  separately  of  the  changes  in  the  several 
conditions  of  nutrition,  that  I  may  have 
seemed  to  imply  that  inflammation  may 
consist  in  the  disturbance  sometimes  of 
one,  sometimes  of  another,  of  these  states. 
It  is  true  that  inflammation  may  have  its 
begiiming  in  any  one  of  these  conditions, — 
as  in  an  alteration  of  the  blood  in  rhemna- 
tism,  in  an  alteration  of  the  nei-vous  force 
m  irritation  of  the  retina,  in  an  alteration 
of  the  proper  elements  of  the  tissue  in 
inflammation  of  the  cornea ;  but  probably 
it  is  never  fidly  estabUshed  without  involv- 
ing in  eiTor  all  the  conditions  of  nutrition  j 
and,  respecting  both  the  manner  ui  which 
they  may  be  thus  all  involved,  and  their 
subsequent  changes,  they  should  be  studied 
as  concuiTent  events,  rather  than  as  a  series 
of  events  of  which  each  stands  in  the  rela- 
tion of  a  consequence  to  one  or  more  of 
those  that  preceded  it.  Nowhere  more 
than  here  is  the  mischief  evident,  of  trying 
to  discern  in  the  economy  of  organic  beings 
a  single  chain  or  series  of  events,  among 
which  each  may  appear  as  the  consequence  of 
its  immediate  predecessor :  most  fallacious 
is  the  supposition  that,  starting  from  a 
tm-gescence  and  stagnation  of  blood  in  the 
vessels  of  a  pai-t,  we  may  explain  the  pain, 
the  swelling,  the  heat,  and  aU  the  other 
early  and  consecutive  phenomena  of  inflam- 
mation. The  only  secure  mode  of  appre- 
hending the  truth  m  this,  as  in  evei-y  other 
part  of  the  economy  of  Hving  beings,  is  by 
studying  what  we  can  obseiTe  as  concur- 
rent yet  often  independent  phenomena,  or  as 
events  that  follow  in  a  constant,  but  not 
necessai'ily  a  consequent,  order. 


LECTURE  II. 


General  effecfs  of  inflammation—  Cessation 
of  the  process  deliquescence  and  me- 
tastasis;  recovery  of  the  normal  circu- 
lation of  the  blood — Productive  effects 
of  inflammation  ;  the  several  effusions 
or  exudations  attending  the  process — 
1.  Serous  exudation — /7s  raritt/ —usual 
existence  of  fihrine  or  corpuscles  in  the 
supposed  serous  effusions,-  2.  Effusions 
of  blood — secondary  and  primary  hmnor- 
rhages  in  inflamed  parts — blood-stained 
effusions;  3.  Exudations  of  lymph —  Geiie- 
ral  characters  of  inflammatory  lymph — 
its  flbrinous  and  corpuscular  varieties — 
primordial  forms  of  the  various  exuda- 
tion-corpuscles—  mixed  lymph. —  Com- 
parison of  the  varieties  of  lymph  with 
the  varieties  of  inaterials  effused  for  the 
repair  of  injimes. — Conditions  deter- 
mining the  flbrinous  or  corpuscular  cha- 
racter of  the  inflammatory  product,  and 
the  primary  teuucncy  of  the  inflammation 
to  be  adhesive  or  suppurative — respective 
influences  of  the  stale  of  the  blood,  the 
seat  of  the  inflammation,  and  its  degree 
and  general  character ;  4.  Exudations  of 
mucus — their  various  characters,  and  the 
transformations  of  the  mucus-corpuscles. 

The  state  described  in  the  last  lectui-e  may, 
without  further  change,  cease  and  pass  by, 
and  leave  the  part  apparently  just  as  it 
was  before  the  inflammation.  And  there 
are  two  chief  modes  in  which  this  may 
happen — namely,  by  simple  cessation  of 
the  inflammation,  or  by  dehquescence,  as 
it  has  been  called,  and  by  metastasis,  in 
which,  wliile  the  inflanunation  disappears 
from  one  part,  it  appears  in  another.  So 
far  as  the  inflamed  part  itself  is  concerned, 
I  beUeve  the  changes  are,  in  both  these 
cases,  the  same,  and  consist  in  a  more  or 
less  speedy  return  to  the  normal  method 
of  circulation,  and  the  normal  apj)arent 
condition  of  the  blood,  and  of  the  uei-ves, 
the  tissue  itself  presenting  no  change  of 
elructiu'c. 

I  do  not  know  that  any  description  of 
the  process  of  recorery  from  the  inflam- 
matory state  woidd  tell  more  than  is  iju- 
plied  by  calling  it  a  gradual  return  to  the 
natural  state, — a  gradual  retracing  of  the 
Bteps  by  which  the  natural  actions  had 
been  departed  from.  As  it  has  been 
watched  by  many  in  tlie  frog's  web,  and  by 
myself  in  the  bat's  wing,  the  vessels  that 
were  filled  with  quick-flowing  blood  be- 


come narrower,  the  streams  in  them  also 
becoming  slower,  and  less  gorged  witli  red 
blood-corpuscles,  till  Ihe  natui-al  state  is 
restored.  Tlie  pulsating  or  slower  streams 
are  equalized  -with  those  about  them,  and 
gradually  making  their  way  into  the  stag- 
nant columns,  drive  them  on  or  disperse 
them.  In  tlie  frog,  clusters  of  blood- 
corpuscles  liave  been  seen  to  become  de- 
tached, by  a  stream  brcaking-oif  portions 
of  the  stagnant  blood,  and  then  to  float 
into  the  current,  where,  gradually,  the 
several  coii^uscles  disperse.  So,  too,  in 
the  frog  and  tadpole,  after  injury,  I  have 
seen  fragments  of  fibrine,  washed  from  the 
blood  that  had  clotted  in  the  vessels  of  the 
injured  part,  floating  in  some  distant  ves- 
sels ;  but  I  have  seen  no  such  clianges  in 
the  warm-blooded  animals. 

It  may  be  difficult  to  explain  this  reco- 
very in  the  case  of  comphcated  inflamma- 
tions. When  a  slight  mechanical  stimulus 
has  been  apphed,  and  the  vessels,  afler 
contracting,  have  dilated,  we  may  see  some 
signs  of  weakened  muscidar  power,  in  the 
fact  that  the  same  stimulus  will  not  make 
them  contract  again  ;  and  then  their  gra- 
dual recoveiy  may  be  the  consequence  of 
their  regaining  then*  weakened  and  ex- 
hausted power,  just  as  a  wearied  muscle 
does  when  left  at  rest.  This  must  always 
be  one  element  in  the  recovery  of  the 
natural  state  by  a  part  that  has  been  in- 
flamed ;  indeed,  it  is  probably  that  part  of 
recovery  wliich  is  most  slowly  achieved. 
StiU,  it  is,  probably,  only  one  element 
in  tlie  process  of  recovery.  In  an  in- 
flammation in  which  aU  the  conditions 
of  nutrition  are  at  fault,  each  must  re- 
cover its  normal  state  ;  but,  of  tlie  man- 
ner in  which  they  severally  do  so,  we  have 
no  other  knowledge  than  is  implied  in  the 
general  truth,  that  aU  living  tlungs,  after 
being  distm-bed  from  their  normal  mode  of 
action,  tend  to  recover  it  as  soon  as  the 
disturbing  force  is  w•ithdl•a^^'n.  The  order 
in  which  the  several  distm-bed  conditions 
of  nutrition  will  be  restored  is  scarcely 
less  uncertain  :  probably  it  is  not  constant, 
but  may  depend,  in  great  measure,  on  the 
order  in  which  tliey  were  involved  in  error. 
But  we  have  no  clear  facts  in  this  matter ; 
only,  we  may  observe,  that  in  many  cases, 
if  we  correct  the  error  of  one  of  the  con- 
ditions of  nutrition,  the  rest  will  be  more 
apt  to  correct  themselves.  Thus,  of  the 
remedies  for   inflammation,  few  can  act 
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upon  more  than  one  of  the  conditions  on 
wliich  it  depends  ;  yet  they  may  be  re- 
medies for  the  whole  disease ;  lor,  as  it 
wflre,  by  abstracting  one  of  its  elements, 
they  destroy  the  consistence  and  mutual 
tenure  of  tlie  rest. 

The  process  of  deliquescence,  or  the 
mere  cessation  of  the  disease,  may  be  re- 
garded as  the  most  perfect  cm-e  of  which 
inflammation  acUnits.  It  is  in  many  cases 
an  imalloyed  advantage ;  but  in  some  it  is 
not  so,  though  the  local  change  may  be 
the  same ;  for  materials  accumidated  in 
the  stagnant  blood  of  the  mflamed  part, 
or  absorbed  fi-om  its  morbidly  altered 
tissues,  may,  wlien  the  inflammation  sub- 
sides, pass  into  the  general  current  of  the 
blood  and  mfeet  its  whole  mass,  or  disturb 
the  nutrition  of  an  organ  more  important 
than  that  which  they  have  left.  Such  are 
the  events  in  the  metastasis  of  gout,  and 
the  premature  subsidence  of  cutaneous 
eruptions. 

To  pass  now  to  the  effects  of  inflamma- 
tion— to  the  events  to  which  the  inflam- 
matory condition  may  lead  when  it  does 
not  subside  in  the  manner  just  described. 
They  are  very  numerous  ;  but  they  may 
be  divided  into  two  chief  classes : — the 
productive  and  the  clesiructive  effects  of 
inflammation.  The  description  of  the 
former  will  include  the  histories  of  the 
several  effusions  or  exudations  fi-om  the 
blood-vessels  into  the  inflamed  part,  their 
developments,  degenerations,  and  other 
changes.  In  the  account  of  the  destruc- 
tive effects  may  be  comprised  that  of  the 
various  effects  of  nutrition,  the  degenera- 
tion, absorption,  idceration,  and  death,  to 
which  the  proper  elements  of  the  inflamed 
part,  and,  with  them,  the  products  of  the 
inflammation,  are  Uable. 

I  proceed,  then,  to  these  histories  ;  and 
first,  of  the  products  of  inflammation  or 
inflammatory  exudations. 

The  materials  that  may  be  effused  from 
the  blood-vessels  of  inflamed  parts  are 
chiefly  these — serum  ;  blood ;  lymph,  or 
inflammatory  exudation,  especially  so- 
called  ;  and  mucus ;  or,  rather,  these  last 
two  are  primary  forms  from  which,  by 
development  or  degeneration,  many  others 
may  be  derived. 

I.  The  effusion  of  serum,  except  as  the 
result  of  the  lowest  degrees  of  inflamma- 
tion, or  as  a  diluent  of  other  products,  is 
probably  a  rare  event.  That  which  is 
usually  regarded  as  a  serous  effusion  in 
inflammation,  is,  in  many  cases,  a  fluid 
that  contains  librine,  and  resembles  the 
liquor  sanguinis  rather  than  mere  serum. 
It  is  this  kind  of  effusion  on  which  Vogel* 
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has  fuUy  written,  under  the  designation  of 
Hydrops  fibrinosus.  A  good  example  of 
it  may  be  seen  in  the  fluid  contained  in 
blisters,  raised  by  the  action  of  cantha- 
rides  or  heat  ai^plied  to  healthy  persons. 
And  another  form  of  Uquid  effusion  differs 
from  serum,  in  that,  though  it  does  not 
coagulate,  it  contains  a  material  capable 
of  organisation  into  cells  :  such  is  the 
fluid  that  fiUs  the  early  vesicles  of  hei-pes, 
eczema,  and  some  other  cutaneoiis  dis-  . 
eases. 

The  fluid  that  contains  fibrine,  and  is 
most  generally  described  as  a  serous  effu- 
sion, may  have  the  ordinary  aspect  of 
sermn ;  more  rarely  it  is  colourless  or 
opalescent,  Kke  the  Uquid  part  of  the  blood 
which  one  sees  collecting  for  the  forma- 
tion of  a  buffy  coat.  The  fibrine  that  it 
contains  may  remain  in  solution,  or  with- 
out coagidation,  for  an  indefinite  time  with- 
in the  body,  but  will  coagidate  readUy 
when  withdrawn.  For  example,  the  so- 
called  serous  effusion,  which  is  abundant 
in  the  integmnents  near  the  seat  of  an 
acute  inflammation  in  deeper  parts,  and 
which  flows  out  like  a  thin  yellowish  serum 
after  death,  will  soon  form  a  soft  jelly-hke 
clot,  that  is  made  succulent  with  the  serum 
soaked  m  it.  The  fibrine  appears  tough, 
opaque-white,  and  stringy,  when  the  fluid 
is  expressed  fi'om  it,  and  shows  all  the 
recognised  characters  of  the  fibrine  of  the 
blood.  Thus,  to  mention  but  one  case 
which  was  remarkable  for  the  delay  of  the 
coagulation :  a  man  received  a  compound 
fr'actm'c  of  the  leg,  and  it  was  followed  by 
phlegmonous  uaflammation  and  abscesses 
up  the  limb.  As  soon  as  the  inflammation 
had  subsided  enough,  the  limb  was  ampu- 
tated ;  and,  three  clays  afterwards,  in  exa- 
mining it,  a  quantity  of  serous-looking  fluid 
oozed  from  the  cut  tlii-ough  the  integument. 
I  collected  some  of  this,  and  it  formed 
a  perfect  fibrinous  clot ;  yet  the  fibrine 
in  this  case  had  remained  among  the  tis- 
sues without  coagulating,  for  three  days 
after  the  death  of  the  Umb,  and  for  many 
more  days  dm'ing  the  hfe  of  the  patient. 

Such,  too,  are  the  efiusions  hke  serum 
in  blisters  raised  on  the  skin  by  heat  or 
cantharides;  such  the  serous  effusions  of 
peritonitis,  as  in  hernia,  and  of  many  cases 
of  pleurisy  and  pericarditis.  All  these 
fluids,  though  they  may  retain  thefr  fluidity 
for  weeks  or  months  within  the  body, 
dm'ing  Hfe,  may  yet  coagulate  when  they 
are  removed  from  the  body.  With  these, 
too,  may  be  reckoned,  but  as  the  most 
nearly  serous  of  the  class,  the  fluid  of  com- 
mon hydrocele ;  for  I  have  seen  a  small  coa- 
gulum  form  in  such  fluid  spontaneously ; 
and  the  presence  of  fibrine  may  always  be 
proved  by  the  formation  of  a  clot,  when 
a  small  piece  of  blood-clot,  or  of  some 
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organized  tissue  is  introduced  into  the 
fluid. 

One  can  rarely  tell  why  the  coagulation 
of  the  fibrine  in  those  cases  should  be  de- 
layed :  there  ai-e,  here,  the  same  difliculties 
as  are  in  all  the  exceptions  from  the  general 
rules  of  the  coagidation  of  the  blood. 
But,  it  may  be  observed,  the  delay  of 
the  coagulation  is  a  propitious  event  in  aU 
these  cases  of  effusions  ;  for,  so  long  as  the 
effusion  is  hqidd,  absoi-ption  may  en- 
sue on  the  subsidence  of  the  inflammation ; 
but  absoq^tion  is  more  tmhkely  and  tardy 
when  the  fibrine  has  coagulated.  Thus, 
large  quantities  of  effiised  fluid,  which,  we 
may  be  siu-e,  contained  fibrine,  may  dis- 
appeai"  by  absorption  from  the  seats  of 
acute  rheumatism  or  gout,  or  from  the 
plem-a  or  peritoneum,  or  from  the  subcu- 
taneous tissues,  and  leave  only  inconsider- 
able adhesion,  or  thickening  of  the  affected 
part.  But,  on  the  other  hand,  when, 
in  the  same  class  of  cases,  the  fibrine 
coagulates,  it  may  be  organised,  and  the 
usual  consequent  phenomena  of  inflamma- 
tion will  ensue.  Thus  it  is  in  the  cases  of 
what  has  been  called  sohd  cedema  (as  in 
this  specimen*),  where,  in  the  neighljour- 
hood  of  acute  inflammation,  an  effusion 
long  abides  with  all  the  characters  of  ordi- 
nary scrolls  oedema ;  but,  at  length,  the 
tissues  are  found  indurated  and  adhei'ing, 
the  oedema  having  consisted  in  the  effusion 
of  serum  with  fibrine,  which  has  coagidated 
and  become  organised  in  the  seats  of  its 
efiiision.  Thus,  too,  it  is  that  the  damage 
done  by  rheumatism  in  a  part  is,  on  the 
whole,  in  direct  proportion  to  the  length 
of  time  it  has  subsisted  there,  and  the 
opportunity  given  by  time  for  the  coagu- 
lation of  the  fibrine. 

From  what  I  have  said,  it  will  appear 
that  nearly  all  of  what  are  called  serous 
effusions  in  inflammation  are  effusions  of 
fluid  containing  either  fibrine  or  a  mate- 
rial that  will  organise  itself  into  cells.  But 
it  may  be  said  that  we  often  find  effusions 
after  death  which  contain  nothing  but  the 
constituents  of  serum,  though  produced 
ia  an  iaflaimmatory  process.  If,  however, 
we  examine  these  cases  more  closely,  they 
will  appear  consistent  with  the  others : 
some  of  the  fluids  vrill  coagulate  if  kept 
for  several  hom-s,  or  if  mixed  with  other 
serous  fluids,  or  if  fragments  of  fibrine 
be  placed  in  them ;  in  others  we  find 
reason  to  beheve  that  fibrine  has  been 
already  coagulated,  or  that  coi-pus- 
cles  have  been  formed,  but  that  subse- 
quently they  have  been  disintegrated,  or 
even  partially  dissolved ;  and  in  some  we 
may  believe  that  simibr  materials  have 


*  No.  3267  in  the  Museum  of  the  College. 


been  decomposed  in  the  last  periods  of 
life,  or  after  death. 

On  the  whole,  it  seems  sure  tliat  an  effu- 
sion of  sei-uni  alone  is  a  rare  effect  of  in- 
flammation, and  that  generally  it  is  clia- 
ractcristic  of  oidy  tlie  lowest  degrees  of  the 
disease.  Among  the  instances  of  it  are, 
probably,  the  cases  of  the  chronic  forms  of 
hydrops  articidi,  some  forms  of  liydroce- 
phalus,  and  some  cases  of  inflammatory 
oedema  of  the  mucous  membrane,  as  in  the 
oedema  of  the  glottis,  and  chemosis  of  tlie 
conjunctiva. 

In  the  nearly  constant  fact  of  the  pre- 
sence of  organisable  materials  in  the  pro- 
ducts of  inflammation,  we  have  one  evi- 
dence of  the  Ukcness  between  inflamma- 
tion and  the  normal  process  of  nutrition, 
and  of  its  difference  from  the  merely  me- 
chanical obstructions  or  stagnations  of  the 
blood.  In  these,  the  material  effused  from 
the  blood  is  iisually  the  merely  serous  part ; 
the  fluids  of  anasai-ca  and  ascites  will  not 
coagidate  ;  they  present  neither  fibrine  nor 
corpuscles,  except  in  the  cases  of  extremest 
obstruction,  when,  as  in  cases  of  ascites 
from  advanced  disease  of  the  heart,  one 
may  fijid  flakes  of  fibrine  floating  in  the 
abdomen,  or  masses  of  it  soaked  and 
swoUen-up  with  serum.* 

II.  The  second  of  the  so-caUed  inflam- 
matory effusions  is  Blood.  Among  the 
effusions  of  blood  that  occur  in  connection 
with  the  inflammatory  process,  many,  as 
Rokitansky  has  explained,  are  examples  of  i 
ha-mowhage  from  ruptm-e  of  the  vessels  of 
lymph  recently  become  vascidar.  The  new 
vessels,  or  thefr  rudiments,  are  pecidiarly 
delicate ;  and  bemg  apt  to  rend,  like  the 
vessels  of  new  granulations,  with  a  very 
small  force,  especially  when  they  are  made 
turgid  or  dilated  by  an  attack  of  inflam- 
mation of  tlie  lymph,  they  wiU  commonly 
be  soiu'ces  of  considerable  bleeding.  So, 
for  example,  it  probably  sometimes  hap- 
pens when,  as  the  expression  is,  a  hydro- 
cele is  converted  into  a  hematocele  ;  some 
lymph  becoming  vascular,  and  being  sub- 
mitted to  even  shght  violence,  its  vessels 
break,  and  blood  is  poured  into  the  sac. 


*  It  has  been  supposed  that,  in  mechanical 
dropsies,  the  effusion  of  serum  takes  place  througfh 
the  walls  of  the  small  veins,  and  that  in  inflam- 
mations an  equally  mechanical  effusion  of  liquor 
sanguinis  takes  place  throniih  the  walls  of  the 
capillaries  and  small  arteries ;  and  this  suppo- 
sition is  assumed  for  an  explanation  of  the 
difference  between  a  dropsical  and  an  inflamma- 
tory effusion.  But  I  think  that  in  a  merely  me- 
chanical obstruction  of  the  blood,  as  by  disease 
of  the  heart,  or  compression  of  veins,  the  pres- 
sure of  the  blood  cannot  but  be  increased 
alike  in  the  veins,  capillaries,  and  arteries,  and 
that,  in  correspondence  with  this  uniformly  dif- 
fused pressure,  the  increased  effusion  will  take 
place  at  once  through  all  these  vessels,  in  direct 
proportion  to  the  permeability  of  their  walls. 
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So,  too,  probably,  it  ia  with  many  or  all 
the  cases  of  what  are  caUed  hajmorrhagic 
pericarditis.  But  of  these,  Mhich  may  be 
called  secondari/  hcemorrhages,  I  will  speak 
hei'caftor. 

Primary  effusions  of  blood, — i.  e.  effu- 
sions of  blood  poured  from  the  ruptiu-ed 
vessels  of  the  inflamed  part,  and  mingled 
witli  the  lymph  or  other  uiflammatory  pro- 
duct, appear  to  be  rare  in  some  forms  or 
localities  of  inflammation,  but  are  ahnost 
constant  in  others.  Thus, — e.  g.  m  pneu- 
monia, extravasated  blood-corpuscles  give 
the  sputa  theu-  characteristic  rusty  tinge. 
In  the  inflammatoi'y  red  softening  of  the 
brain,  blood  is  also  commonly  effused ;  and 
the  condition  of  the  vessels,  which  I  de- 
sci-ibed  in  the  last  lectm-e,  may  well  ac- 
count for  their  occasional  ruptm'e.  There  are 
also  other  cases  of  these  effusions  of  blood 
in  inflammation  ;  but  I  beheve  these  imply 
no  more  than  accidents  of  the  disease. 

We  must  not  confound  with  haemor- 
rhages the  cases  in  winch  the  uiflammatory 
products  are  merely  blood-stained, — i.  e. 
have  acquired  a  more  or  less  deep  tinge  of 
blood,  through  the  oozing  of  some  dis- 
solved -coloiu'ing  matter  of  the  blood. 
The  natm-al  colom*  of  inflammatory  exu- 
dations is  greyish  or  yellowish- white, 
and,  even  when  they  have  become  vas- 
cular, their  opacity  in  the  recent  state 
prevents  their  having  any  imiform  tint  of 
I'cdness  visible  to  the  naked  eye.  When 
inflammatory  products  present  the  tinge 
of  redness,  it  is  either  because  of  hfemor- 
rlmge  into  them,  or  because  they  have 
imbibed  the  dissolved  colouring  matter  of 
the  blood  :  and  when  this  imbibition  hap- 
pens during  Hfe,  or  soon  after  death,  it  is 
important,  as  impljdng  a  cachectic,  ill- 
maintained  condition  of  the  blood,  in  which 
condition  the  colouring  matter  of  the  cor- 
puscles becomes  unnatui'ally  soluble.  Thus 
blood-stained  effusions  are  among  the  evU 
signs  of  the  products  of  inflammation 
during  typhus,  and  other  low  eruptive 
fevers,  in  syphiJitis,  and  in  scurvy. 

III.  Serous  effusions,  then,  appear  to  be 
rare  as  the  residts  of  mflammation ;  and 
effusions  of  blood  arc  but  accidents  in 
its  course.  The  cliaracteristic  primary 
product  of  the  inflammatory  process  is 
lymph,  which,  in  one  or  other  of  its  forms 
or  modifications,  may  be  found  as  the  result 
of  inflammation  in  all  parts. 

We  might  wish  that  we  had  for  this 
substance,  as  effused  in  inflammation,  some 
other  name  than  one  which  is  already  em- 
ployed for  more  than  one  other  substance 
—as  for  lymph  which  is  contained  witliin 
the  lymphatic  vessels,  and  (by  some)  for  the 
liquid  part  of  the  blood.  Yet,  on  llie 
whole,  since  aU  these  fluids — the  lymph  of 


inflammation,  the  lymph  of  the  lymphatic 
vessels,  and  the  hquid  part  of  the  blood — 
have  many,  and  then-  most  striking,  pro- 
perties in  common,  it  may  be  better  to 
retain  the  term  lymph  for  them  aU,  only 
specifymg  that  which  appears  as  the  pro- 
duct of  the  uiflammatory  process  by  call- 
ing it  "  inflanunatoi-y"  lymph.  Thus  used  i 
it  may  imply  the  most  frequent,  or  even 
the  especial,  form  of  inflammatory  exuda- 
tion. The  general  meaning  of  the  teinn 
may  be — a  liquid  effused  from  the  blood- 
vessels, especially  from  the  capUlaries,* 
which  is  capable  of  spontaneously  soUdi- 
fying  or  organising  itself,  even  whUe  its 
external  circvunstances  remain  apparently 
the  same,  and  of  which  the  parts  thus 
soUdifled  or  organised  may  proceed  by  de- 
velopment to  the  construction  of  tissues. 

The  form  assiuned  by  lymph  in  its  primary 
organisation  is  not  always  the  same  ;  there 
are,  rather,  two  chief  forms  of  organi- 
sation, which,  though  they  are  often 
seen  mixed  in  the  same  lymph,  are  yet 
so  distinct  as  to  warrant  the  speaking  of 
two  varieties  of  inflammatory  lymph  by  the 
names  of  fibrinous  and  corpuscular. \ 

To  the  fibrinous  variety  belong,  as  typi- 
cal examples,  all  the  instances  in  wliich 
inflammatory  lymph,  effused  as  a  hquid, 
coagulates  into  the  sohd  form,  and  yields, 
when  the  fluid  is  pressed  fi'om  the  sohd 
part,  either  an  opaque-whitish,  elastic  sub- 
stance having  the  general  properties  of  the 
clot  of  blood,  or  the  softer,  and,  as  it  is 
supposed,  the  less  perfect  or  less  developed 
fibrine  of  the  chyle  or  the  absoi'bed  lymph. 
Such  examples  of  nearly  pm-e  fibrinous 
inflammatory  lymph  are  found,  in  the  cases 
afready  referred  to,  among  what  have  been 
supposed  to  be  efiusions  of  mere  serum. 
Such  are  many  instances  of  effusions 
produced  by  bhsters  and  other  local  u-ri- 
tations  of  the  skin  in  healthy  men :  such, 
too,  are  most  of  the  effusions  in  acute  in- 
flammations of  serous  membranes,  especially 
in  those  of  traumatic  origin,  and  in  those 
thatoccur  in  vigorous  men.  If,in  anyof  these 
cases,  the  lymph  be  examined  after  coagu- 
lation or  deposit  in  the  soUd  form,  it  may 
be  hard  to  distinguish  it  from  the  fibrme 
of  the  clot  of  blood.  The  layers  of  fibri- 
nous lymph  thus  formed  may  be  known  to 
the  naked  eye,  when  on  serous  membranes, 
by  then-  pecuhar  elasticity  and  toughness, 
thefr  compact  and  often  lammated  struc- 
ture, thefr  greyish  or  yellowish-wliite  and 
scmi-transpai-ent  aspect,  and  then-  close 
adhesion  to  the  membrane,  even  before 
they  have  become  vascidar. 


*  Or  perhaps,  only  from  them  :  see  a  remnrk- 
able  case  by  Mr.  Uowman,  Lectures  on  tlie  Kye. 

p.  44.  '  ' 

.  +  VoncsponfliiiK  varieties  are  distinffuishcd  or 
implieU  by  Vogol,  p.  30,  Dr.  Andrew  Clark  (Me- 
dical Gazette,  vol.  xln.  p.  286)  and  others. 
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In  the  corpuscular  variety  of  lymph,  no 
coagulation,  in  the  ordinary  sense  of  the 
word,  takes  place  ;  but  corpuscles  form  and 
float  fi'ce  in  tlie  liquid  part.  Typical  ex- 
amples of  tliis  form  are  found  in  tlic  early- 
formed  contents  of  the  vesicles  of  lierpes, 
eczema,  and  vaccinia ;  in  the  fluid  of  bUs- 
ters  raised  in  cachectic  patients  ;  in  some 
instances  of  pneumonia;  and  in  some 
fo  rms  of  inflammation  of  serous  mem- 
branes. 

The  corpuscles,  exudation-corpuscles,  or 
exudation-cells,  found  in  such  lymph  as 
this,  present  very  numerous  varieties  in 
then'  several  developments  and  degenera- 
tions ;  but  in  theu'  first  appearance  resem- 
ble very  nearly  the  primordial  condition 
of  the  corpuscles  of  chyle  and  absorbed 
lymph,  and  the  white  corpuscles  of  the 
blood. 

I  may  remark  here,  that,  in  this  fact  of 
a  single  primordial  form  existing  in  the 
rudiments  of  many  organisms,  which  in 
later  periods  of  their  existence  are  widely 
different,  we  find  a  repetition  of  an  impor- 
tant fact  ia  the  fh-st  development  of  bemgs. 
In  the  early  embryo,  even  when  ah-eady 
some  traces  of  the  futm-e  shape  and  con- 
struction are  dimly  drawn,  the  whole  mass 
may  be  composed  of  ceUs  which  are  all 
alike  in  theh  chief  characters  ;  alike,  that 
is,  in  what  is  visible,  though  potentially  so 
different,  that  while  one  group  are  being 
transformed  into  blood-cells,  others  are 
coalescitig  to  fonn  muscidar  fibres,  others 
are  issuing  processes  to  form  the  prunordial 
blood-vessels  or  ljTn2)]iatic3.  All  these,  and 
other  equally  different  ultimate  forms,  are 
developed  from  the  nearly  miiform  mass  of 
primordial  embryo-  or  germ-cells.  Aiid  so 
it  is  in  later  hfe  ;  many  of  both  the  normal 
and  the  morbid  structures  start  from  one 
primordial  form,  and,  thence  proceeding, 
diverge  more  and  more  wdely  m  attaining 
their  several  perfect  shapes. 

Of  this  primordial  form  we  have  perhaps 
the  best  instances  in  the  white  corpuscles 
of  the  blood,  and  in  the  corpuscles  of  lymph 
in  the  lymphatic  vessels  and  thoracic 
duct.  The  same  form  is  characteristic 
of  the  corpuscles  in  the  vesicles  of 
herpes  and  eczema,  and  in  some  fonns  of 
mucus.  In  all  these,  the  fu'st  discernible 
organic  form,  the  foi'm  of  what  might 
with  propriety  be  called  the  primordial 
cyioblast,  is  that  of  a  minute  mass  of  soft, 
coloiu-less,  or  pale  greyish-white  substance, 
round  or  oval,  pellucid,  but  appearmg,  as 
if  through  irregularities  of  its  siu'tace,  dimly 
nebidous  or  wi'inkled.  It  docs  not  look 
granidar,  nor  is  it  fonncd  (as  many  suppose) 
by  an  aggregation  of  granules  ;  nor,  in  its 
earliest  state,  can  any  ceU-wall  bo  clearly 
demonstrated,  or  any  nucleus.  But,  as  the 
development  of  this  cell-germ  or  cytoblast 


proceeds,  a  pellucid  membrane  appears  to 
form  as  a  cell-wall  over  its  whole  surface ; 
and  now,  wlien  vtaier  is  added,  it  appears  to 
penetrate  this  membrane,  raising-up  part  of 
it  like  a  clear  vesicle,  while  upon  the  other 
part  the  mass  retreats,  or  subsides,  and  ap- 
peal's more  nebulousor  grumousthan  before. 
In  yet  another  state,  winch  appears  to  be  a 
later  state  of  development,  the  action  of 
water  not  only  raises  up  a  ceU-wall,  but 
breaks-up  and  disperses  the  outer  part  of 
the  contents  of  the  cell,  i.  e.  of  the  enclosed 
mass  of  the  primorchal  cytoblast,  and  ex- 
poses in  its  interior  a  nucleus,  which  is 
commonly  round,  clearly  defined,  pellucid, 
and  attached  to  the  ceU-wall. 

To  such  a  nucleated  cell,  if  we  name  the 
corpuscle  fi-om  which  it  is  developed  the 
primordial  cytoblast,  or  cell-germ,  we  may 
assign  the  name  of  primordial  cell.  From  its 
various  developments  are  derived,  in  tlie 
products  of  iaflammation,  all  the  several 
forms  of  corpuscles  that  are  described  as 
plastic  ceUs,  fibro-ceUs,  caudate  or  fibro- 
plastic cells,  and  some  forms  of  filaments  ; 
while,  from  its  various  degenerations,  de- 
scend those  knovra  as  pus-corpuscles,  gra- 
nide-oeUs,  granule -masses,  inflammatory 
globules,  and  much  of  the  molecular  and 
debris-hke  matter  tliat  makes  inflammatory 
eflusions  turbid. 

The  examples  of  lymph  wliich  I  have 
quoted  are  chiefly  such  as  may  be  con- 
sidered typical  of  the  two  varieties  :  the 
first,  in  wliich,  spontaneously  coagulat- 
mg,  it  presents  fibrme,  either  alone  or 
mmgled  with  very  few  corpuscles  ;  and  the 
second,  in  which  corpuscles  are  developed 
alone,  or  with  only  a  minimum  of  fibrine. 
But,  in  a  large  number  of  examples  of  in- 
flauunatory  lymph,  the  fibrme  and  the  cor- 
puscles occm-  together,  mixed  in  various 
proportions,  the  one  or  the  other  prepon- 
derating. Such  instances  of  mixed  l>TOph 
are  found  in  the  fluid  of  bhsters  in  aU  per- 
sons not  in  full  health;  in  all  but  the 
freshest  inflammations  of  serous  mem- 
branes ;  m  most  of  the  inflammatory  de- 
posits in  ceUidar  tissue,  and  in  most  of  tlie 
viscera ;  and  in  the  false  membranes  of 
croup  and  other  similar  inflammations  of 
mucous  membranes. 

Now,  in  general,  and  in  the  first  in- 
stance, the  proportions  of  fibrine  and  of 
corpuscles  that  are  present  in  the  lymph  of 
an  mflaimnation  will  determine  the  proba- 
biUty  of  its  being  organised,  or  of  its  dege- 
nerating. The  larger  the  proportion  of 
fibrine  in  any  specimen  of  inflammatory 
exudation  (provided  it  be  healthy  fibrine), 
the  greater  is  tlie  probability  of  its  being 
organised  into  tissue  ;  sucli  as  that  of  adlie- 
sioiis,  indurations,  and  tlie  hkc.  On  the 
other  hand,  supposing  the  other  conditions 
for  developement  or  degeneration  to  be  the 
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same,  the  larger  tlie  proportion  of  corpus- 
cles iu  lymph,  the  greater  is  the  probability 
of  suppiu-ation  or  some  other  degenerative 
process,  and  the  more  tardy  is  any  process 
of  developement  into  tissue.  In  other 
words,  the  preponderance  of  fibrine  ui  tlie 
lymph  is  generally  characteristic  of  the 
"adhesive  inflammation;"  the  preponder- 
ance of  corpuscles,  or  then-  sole  existence, 
is  an  essential  feature  of  the  "  suppurative 
inflanmiation.* 

The  knowledge  of  this  fact  may  help  us 
to  learn  the  several  conditions  on  which,  in 
the  first  instance,  depend  these  two  forms 
of  inflammation,  the  contrast  between 
which  has  lost  none  of  its  importance  since 
the  time  of  Hunter.  I  will  therefore  at 
once  enter  on  tliis  question  ; — what  are  the 
conditions  that  determme  the  production 
of  one  or  the  other  variety  of  lymph, — the 
fibrinous,  which  is  as  the  symbol  of  the  ad- 
hesive inflammation,  or  the  corpuscular, 
which  may  be  that  of  the  suppm-ative  in- 
flammation ? 

The  conditions,  then,  which  are  chiefl.y 
powerful  in  determining  the  character  of 
lymph,  are  tlu-ee  ;  namely — 

1.  The  state  of  the  blood  ; 

2.  The  seat  of  the  uiflammation  ; 

3.  The  degree  and  character  of  the  in- 
flammation. 

First,  in  regard  to  the  influence  of  the 
state  of  the  blood  in  determining  the  cha- 
racters of  an  inflammatory  product,  Eold- 


*  In  this  view,  the  fibrinous  and  the  corpuscular 
varieties  of  lymph  nearly  correspond  with  those 
which  Dr.  Williams,  in  his  Principles  of  Medi- 
cine, and  others,  have  named  plastic  and  aplas- 
tic ;  but  they  do  not  completely  do  so.  In  diffe- 
rent instances  of  both  varieties,  very  diverse 
decrees  of  plastic  property  may  be  found  ;  and 
the  occurrence  of  development  or  degeneration 
depends  on  many  things  besides  the  primary 
characters  of  lymph.  They  more  nearly  corre  ■ 
spond  with  what  Rokitansky  (Pathologische  Ana- 
tomic, i.,  196)  has  distinguished  as  fibrinous  and 
croupous;  the  varieties  which  he  names  croup- 
ous a,  p,  and  y,  representing  the  several  grades 
of  lymph  in  which  the  corpuscles  gradually  pre- 
dominate more  and  more  over  the  fibrine,  and 
assume  more  of  the  characters  of  the  pus-cell.  I 
would  have  used  his  terms,  but  that,  in  this 
country,  we  have  been  in  the  habit  of  considering 
croupous  exudations  to  be  peculiarly  fibrinous. 

In  the  last  course  of  Lectures  (Mkdical 
Gazette,  Vol.  xliii.),  I  described  the  healing  of 
subcutaneous  wounds  as  usually  accomplished  by 
a  fibrinous  ma  erial,  and  that  of  open  wounds  by 
cells  developing  into  fibres.  These  materials 
exactly  correspond  in  appearance  and  modes  of 
development  with  the  fibrinous  and  corpuscular 
varieties  of  inflammatory  lymph  ;  and  I  was 
quite  wrong  in  implying  that  fibrine  alone  is  not 
a  product  of  inflammation,  and  that  all  the  fila- 
mentous tissue  formed  alter  inflammation  is  de- 
veloped through  cells.  What  was  then  said, 
however,  of  the  liability  of  the  cells  formed  in 
the  repair  of  open  wounds  to  be  arrested  in  their 
development,  or  to  degenerate  into  pus-cells  and 
lower  forms,  and  of  the  consequent  insecurity  of 
this  mode  of  repair  as  compared  with  the  subcu- 
taneous, is  confirmed  by  the  corresponding  his- 
tory of  the  two  varieties  of  lymph. 


tansky  has  happily  expressed  it  by  saying 
that  "  the  i)roduct  of  the  inflammation  ex- 
ists, at  least  in  part,  in  its  germ  preformed 
in  the  whole  blood."  Some,  indeed,  have 
supposed  tliat  lymph  is  only  the  liquor 
sanguinis  exuded  thi-ough  the  walls  of  the 
blood-vessels  ;  but  of  tliis  opinion  we  can- 
not be  sure,  and  many  facts  will  not  agree 
with  it.  Stni,  it  is  not  difficult  to  show 
that  a  certain  character  is  commonly  im- 
pressed by  the  state  of  the  blood  on  the  in- 
flammatory product  from  it. 

I  wiU  not  refer  here  to  the  cases  of  inocu- 
lable  diseases,  in  which  some  of  the  morbid 
material  that  was  in  the  blood  may  be  in- 
corporated with  the  product  of  a  local  in- 
flammation, though  m  these  the  corre- 
spondence of  the  blood  andthe  inflammatory 
product  fi'om  it  is  manifest  enough ;  but  I 
vsdll  refer  to  cases  that  may  show  a  more 
general  correspondence  between  the  two,  a 
correspondence  such  that,  according  to  the 
state  of  the  blood,  so  is  the  lymph  more 
fibrinous  or  more  corpuscular ;  more  cha^ 
racteristic  of  the  adhesive,  or  of  the  suppu- 
rative inflammation. 

Some  of  the  best  evidence  for  this  is  sup- 
phed  by  Rokitansky,  in  the  first  volume 
of  his  Pathological  Anatomy  ;  a  work  that 
I  cannot  mention  without  a  tribute  of 
respect  and  admu-ation  for  its  author,  since 
in  it,  more  than  iu  any  other  of  his  writings, 
he  has  proved  himself  the  fii'st  among  all 
pathologists, — in  knowledge  at  once  pro- 
found, minute,  and  accurate,  in  power  of 
comprehending  the  vastest  catalogue  of 
single  facts,  and  in  clear  discernment  of 
their  relations  to  one  another,  and  to  the 
great  principles  on  which  he  founds  his 
systems.  In  this  work,  he  has  shown 
clearly,  that  the  characters  of  inflammatory 
deposits  in  different  diatheses  correspond 
very  generally  and  closely  with  those  of  the 
coagula  fovmd  in  the  heart  and  pulmonary 
vessels  after  death ;  and  that,  in  general, 
the  characters  of  lymph  formed  during  life 
wall  be  imitated  by  those  of  clots  found  in 
the  body  after  death,  when  the  fibrine  of 
the  blood  may  coagulate  very  slowly,  and 
in  contact  with  organic  substances. 

Other  evidence  may  be  obtained  by  exa- 
mining the  products  of  similar  inflamma- 
tions excited  in  several  persons,  in  whom 
the  state  of  the  blood  may  be  considered 
cUssknilar ;  and  hero  the  evidence  may  be 
more  pointed  than  in  the  former  case  ;  for, 
if  it  should  appear  that  tlio  same  tissue, 
inflamed  by  tlie  same  stimulus,  will,  in 
different  persons,  yield  difierent  fonns  of 
lymph,  wo  shall  have  come  near  to  cer- 
tainty that  the  character  of  the  blood  is 
that  which  chiefly  determines  the  character 
of  an  inflammation.  To  tost  this  matter, 
I  examined  carefully  the  materials  cfl'uscd 
in  blisters  raised  by  cantlmrides-plaisters 
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applied  to  tlie  skin  of  thirty  patients  iu 
St.  Bartholomew's  Hospital.  Doubtless, 
among  the  results  thus  obtaiued,  there 
might  be  some  diversities  depending  on 
the  time  and  severity  of  the  stimulus  ap- 
plied ;  still,  it  seemed  a  fair  test  of  the  ques- 
tion in  view,  and  the  general  residt  proved 
it  to  be  so.  For,  altliough  the  differences 
iu  the  general  aspects  of  these  materials 
■were  shght,  yet  there  were  great  differences 
in  the  microscopic  cliaracters ;  and  those 
differences  so  far  corresponded  vrith 
the  nature  of  the  disease,  or  of  the  patient's 
general  health  to  whom  the  blister  vras  ap- 
pUed,  that  at  last  I  covdd  generally  guess 
accurately,  from  an  examination  of  the 
fluid  in  the  bhster,  what  was  the  general 
character  of  the  disease  with  which  the 
patient  suffered.  Thus,  in  cases  of  purely 
local  disease,  in  patients  otherwise  sound, 
the  lymph  thus  obtained  formed  an  almost 
unmixed  coagulum,  m  which,  when  the 
fluid  was  pressed  out,  the  fibrin  was  firm, 
elastic,  and  apparently  filamentous.  In 
cases  at  the  opposite  end  of  the  scale,  such 
as  those  of  advanced  phthisis,  a  minimum 
of  fibrin  was  concealed  by  the  crowds  of 
corpuscles  imbedded  in  it.  Between 
these  were  numerous  intermediate  condi- 
tions which  it  is  not  necessary  now  to  par- 
ticulai'ize.  It  may  suffice  to  say  that,  after 
some  practice,  oue  might  form  a  fau'  opiuion 
of  the  degree  in  which  a  patient  was  ca- 
chectic, and  of  the  degree  m  wliich  an  in- 
flammation in  him  would  tend  to  the  ad- 
hesive or  the  suppm-ative  character,  by  the 
microscopic  character  of  these  exudations. 
The  highest  health  is  marked  by  an  exuda- 
tion of  the  most  perfect  and  vmmixed 
fibrine  ;  the  lowest,  by  the  most  abundant 
corpuscles,  and  their  nearest  approach, 
even  in  their  early  state,  to  the  chai'acters 
of  pus-ceUs.  The  degrees  of  deviation 
from  general  health  are  marked,  either  by 
increasing  abundance  of  the  corpuscles, 
their  gradual  predominance  over  the  fibi-ine, 
and  then*  gradual  approach  to  the  character 
of  pus-cells,  or  else  by  the  gradual  deterio- 
ration of  fibruie,  in  wliich,  fi'ora  being 
tough,  elastic,  clear,  uniform,  and  of  fila- 
mentous appearance  or  filamentous  sti'uc- 
ture,  it  becomes  less  and  less  filamentous, 
softer,  more  paste-Uke,  turbid,  nebulous, 
dotted,  and  mingled  with  minute  oil- 
moleculea. 

I  would  not  make  too  much  of  these 
observations.  Tliey  are  not  enough  to  prove 
more  than  the  rough  truth,  that  the  pro- 
ducts of  similar  inflmnmations,  excited  in 
the  same  tissue,  and  by  the  same  slimulus, 
may  be  in  different  persons  very  different, 
varyuig  especially  in  accordance  with  the 
several  conditions  of  the  blood.  Yet, 
simple  as  the  obsen'ations  are,  they  may 
illustrate  what  often  seems  so  mysterious — 


namely,  the  different  issues  of  severe  inju- 
ries inflicted  on  different  persons.  To  wliat, 
more  tlian  to  the  previous  or  some  acquired 
condition  of  the  blood,  can  we  ascribe  in 
general  tlie  various  consequences  t}mt 
follow  the  same  operations  in  different  pa- 
tients? Tlie  local  stimulus,  and  the  condi- 
tions by  which  the  inflammatory  effusion 
finds  itself  surroimded,  may  be  in  all  alike  ; 
but,  as  in  the  simpler  case  of  the  bhster, 
the  final  events  of  the  inflammation  are 
according  to  the  blood. 

I  cannot  doubt  that  a  yet  closer  corre- 
spondence between  the  blood,  and  the  pro- 
ducts of  inflammation  derived  from  it, 
would  be  foimd  in  a  series  of  more  complete 
observations, — in  such,  for  instance,  that 
the  characters  of  the  blood  drawn  during 
life,  or,  much  better,  of  the  clots  taken 
from  the  heart  after  death,  might,  in  a 
large  number  of  patients,  be  compared 
with  those  of  inflammatory  exudations 
produced,  as  in  the  cases  I  have  referred  to, 
by  the  same  stimulus  apphed  to  the  same 
tissue.  In  the  few  cases  in  which  I  have 
been  able  to  make  such  examinations,  this 
view  has  been  estabhshed ;  and  it  is  con- 
firmed by  the  paraUehsm  between  the  varie- 
ties of  lymph  that  may  be  found  in  bhsters 
and  the  varieties  of  the  fibrinous  coagula 
in  the  heart  described  by  Rokitansky.* 
The  varieties  of  solidified  fibrine  which  he 
enumerates  and  classifies  as  fibrines  1,  2,  3, 
4,  are  very  nearly  parallel  with  what  I 
have  enumerated  as  the  stages  from  the 
best  fibrinous  to  the  coi-puscular  lymph ; 
and,  as  I  have  aheady  unplied,  he  regards 
these  clots  fomid  in  the  heart  and  vessels 
as  representing  the  different  "fibrinous 
erases"  or  diatheses  of  the  blood. 

I  mentioned,  as  the  second  condition  de- 
termining the  issue  of  an  inflammation, 
the  seat  or  tissue  which  it  occupies.  I 
need  hardly  remind  you  that,  since  the 
time  of  Bichat,  it  lias  been  a  general  im- 
pression that  each  tissue  lias  its  proper 
mode  and  product  of  inflaimnatiou.  The 
doctrines  of  Bichat  on  this  pomt  were,  in- 
deed, only  the  same  as  Mr.  Himter  held 
more  conditionally,  and,  therefore,  more 
truly;  but  they  gained  undisputed  sway 
among  the  principles  of  that  pathology 
which  rested  on  general  anatomy  as  its 
foundation. 

The  facts  on  which  it  is  held  that,  in 
general,  each  part  or  tissue  is  prone  to  the 
production  of  one  certain  form  of  inflam- 
matoi-y  exudation,  are  such  as  these, — that, 
e.  !/.,  m  the  apparently  spontaneous  in- 
flammations of  tlie  skin,  lymph  with  cor- 
puscles alone  is  produced,  as  in  herpes, 
eczema,  erysipelas ;  that  in  serous  mem- 
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braiios,  the  lymph  is  commonly  fibrinous, 
and  has  a  great  tendency  to  be  organised, 
and  form  adhesions ;  that  in  mucous 
membranes  there  is  as  great  a  tendency 
to  suppuration  ;  that  in  the  lungs,  both 
fibrLae  and  corpusles  are  abmidant  in  the 
lymph,  and  the  corpuscles  have  a  re- 
markable tendency  to  degenerate  into 
either  pus-cells  or  granvde-ceUs ;  that  in 
the  brain  and  spmal  cord  the  tendency  is 
to  the  production  of  a  preponderance  of 
corpuscles,  that  quickly  degenerate  into 
granidc-ceUs  ;  while  in  the  cellular  tissue, 
both  fibriue  and  corpuscles  appear,  on  the 
whole,  equally  apt  to  degenerate  into  pus, 
or  to  be  developed  into  filamentous  tissue. 

Now  these  are,  doubtless,  facts  ;  but  the 
rules  that  it  is  sought  to  establish  from 
them  are  not  without  numerous  exceptions. 
The  instances  I  have  lately  quoted  show 
that,  in  one  tissue  at  least,  the  skin,  the 
products  of  inflammation  wiH  vary  accord- 
ing to  the  condition  of  the  blood,  although 
the  inflammation  be  always  similarly  ex- 
cited by  the  same  stimulus.  So,  too  (as 
Mr.  Hunter  remarks*),  if  it  were  the  tissue 
alone  that  determines  the  character  of  an 
inflammation,  we  ought  to  have  many 
forms  of  inflammation  in  the  same  stvimp 
after  amputation ;  whereas  all  is  consis- 
tent, or  the  diflerences  among  the  tissues 
are  only  diflerences  of  degree :  they  all 
adhere,  or  aU  granulate  and  suppurate,  or 
all  ahke  inflame  or  slough. 

It  is  therefore  not  unconditionally  true 
that  each  tissue  has  its  proper  mode  and 
product  of  inflammation.  It  has  been  too 
much  overlooked  that  a  morbid  condition 
of  the  blood,  or  perhaps  even  of  the  ner- 
vous force,  may  determine  at  once  the 
seat  of  a  local  inflammation,  and  the  form 
or  kind  of  inflammatory  product.  Thus, 
e.  g.,  the  variolous  condition  of  the  blood 
may  be  said  to  determine  at  once  an  in- 
flammation of  the  skin,  and  the  suppura- 
tive form  of  inflammation ;  for,  in  variola, 
whatever  and  wherever  inflammations  arise, 
they  have  a  suppm-ativc  tendency.  So,  in 
rheumatism,  whether  it  be  seated  m 
muscles,  hgaments,  or  synovial  membranes, 
in  serous  membranes,  or  in  fibrous  tissues, 
there  appears  the  same  tendency  to  serous 
and  fibrinous  efl'usions,  wliich  are  slow  to 
coagidate  or  organise,  and  even  less  prone  to 
suppuration.  And  so  in  the  pundent  dia- 
thesis ;  in  whatever  tissue  the  malady  of 
the  blood  may  localise  itself,  the  tendency 
of  the  inflammatory  product  is  to  the  for- 
mation of  pus.  The  same  miglit  be  said  of 
the  local  inflammations  tliat  are  characte- 
ristic of  typhus  and  of  gout,  and,  I 
beheve,  of  all  those  diseases  in  wliich  a 
morbid  condition  of  the  blood  manifests 
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itself  in  some  especial  local  error  of  nutri-  • 
tion.  And  all  these  cases  are  illustrative 
of  the  general  ti-uth,  that  each  morbid  con- 
dition of  the  blood  is  prone  both  to  pro- 
duce an  inflammation  in  a  certaui  part  or 
tissue,  and  to  give  to  that  inflauunation  a 
certain  form  or  character. 

Cases,  however,  remain  that  prove  some 
influence  of  the  tissue  in  detei*mining  the 
product  of  its  inflaromation — in  determin- 
ing, I  mean,  the  primary  form,  as  well  as 
the  later  development,  of  the  product :  and 
the  true  influence  of  the  tissue  m  this 
respect  is  best  shown  in  some  of  the  cases 
in  wliich  inflammation,  excited,  apparently, 
by  the  same  means,  has  happened  coinci- 
dently  in  two  or  more  vei-y  different  parts 
in  the  same  person.  Thus  we  may  find, 
e.  g.,  that  in  pleiu-o-pneiunonia  the  lymph 
on  the  plem-a  is  commonly  more  fibrinous 
than  that  witlun  the  substance  of  the  lung  ; 
and  adhesions  may  be  forming  in  the  one, 
while  the  other  is  suppurating.  In  cases 
of  coincident  pneumonia  and  pericarditis, 
the  lymph  in  the  limg  may  appear  nearly 
all  corpuscular,  and  all  the  corpuscles  may 
show  a  tendency  to  degenerate  into  granule- 
cells,  while  the  lymph  on  the  pericardium 
may  have  a  preponderance  of  fibrine,  and 
what  corpuscles  it  has  may  tend  to  dege- 
nerate into  pus-ceUs.  So,  too,  one  may 
find,  in  the  substance  of  an  inflamed  syno- 
vial or  mucous  membrane,  abundant  lymph- 
ceUs,  while  all  the  exudation  on  its  surface 
may  appear  pm-ulent. 

Other  mstances  of  this  kmd  might  be 
cited, — enough  to  estabUsh  that  the  natm-e 
of  the  tissue  or  pai-t  aflected  has  some 
share  in  determining  the  chai'acter  of  the 
products  of  its  inflammation.  On  the 
whole,  therefore,  the  best  conclusion  may 
be  that,  in  any  given  case,  the  issue  of  an 
inflammation,  and  especially  as  to  whether 
it  will  correspond  with  the  adhesive  or 
suppm'ative  form,  may  be  represented  as 
the  resultant  of  these  two  chief  influences — 
the  previous  condition  of  the  blood,  and 
the  nature  of  the  part  affected. 

I  win  only  add,  that  the  supposed  in- 
fluence of  a  tissue  in  detei-mining  the  cha- 
racter of  the  lymph  formed  in  its  inflamma- 
tions, may  be  very  proliably  explained  by 
behevmg  tliat  the  primaiy  product  of  in- 
flammation is,  often,  a  mixtm-e  of  lym])h, 
and  of  t  he  secretion,  or  other  product  of  tho 
inflamed  part,  more  or  less  altered  by  the 
circumstances  of  the  inflammation.  When 
it  is  seen  that  ui  inflammations  of  bone  the 
lymph  usually  ossifies, — in  those  of  hga- 
ment  is  converted  into  a  tough  ligamentous 
tissue,  —  and  that,  in  general,  lymph  is 
organised  into  a  tissue  more  or  less  corre- 
sponding with  that  from  whose  vessels  it 
was  derived, — it  is  usually  concluded  that 
this  happens  under  what  is  called  the  assi- 
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milative  iiiflucuce  of  the  tissues  adjacent  to 
the  organised  lymph.  But  it  seems  more 
probable  that  no  such  assimilative  force  is 
exercised  after  the  effusion ;  rather,  we 
may  explain  the  facts  by  beUeving  that  the 
material  foi-med  in  the  inflammation  of  each 
part  partakes,  from  the  first,  in  the  proper- 
ties of  the  natural  products  of  that  part ; 
in  properties  which  we  know  determine  the 
mode  of  formation  independently  of  any 
assimilative  force. 

We  have  some  evidence  of  this  in  the 
products  of  inflammation  of  secreting  or- 
gans, the  only  structures  of  wliich  we  can 
well  examine  the  natural  products  in  their 
primary  condition.  In  a  moderate  amount 
of  inflammation  of  a  secreting  gland,  the 
discharge  is  usually  a  mixtm-e  of  the  proper 
secretion  in  a  more  or  less  morbid  state, 
and  of  the  inflammatory  product.  Thus 
we  find  morbid  urine  mixed  with  fibrine, 
or  albumen,  or  pus.  In  eases  of  inflamed 
mucous  membranes,  the  prodvxct  is  often  a 
substance  with  characters  intermediate 
between  those  of  the  proper  mucous  secre- 
tion and  those  of  lymph.  Or,  again,  in 
some  membranes  we  may  perceive  a  rela- 
tion between  then-  natural  secretion  and 
the  usual  products  of  their  inflammation. 

With  these  considerations  I  may  connect 
what  is  to  be  said  of  the  uifluence  of  the 
tliird  among  the  conditions  enumerated  as 
detemiining  the  charater  of  any  inflamma- 
tory product — namely,  the  degree  or  se- 
verity of  the  disease.  For,  as  a  general 
rule,  the  less  the  degree  of  inflammation 
18,  the  more  is  the  jiroduct  hke  that  natu- 
rally formed  in  or  by  the  part,  till  we  descend 
to  the  border  at  which  inflammation 
merges  into  an  exaggerated  normal  process 
of  secretion  ;  as  in  hydrops  articuli,  hydro- 
cele, coryza,  &c. 

The  analogies  between  secretion  and  nu- 
trition are  so  numerous,  the  parallel  be- 
tween them  is  so  close,  that  what  can  be 
shown  of  one  may  be  very  confidently 
assumed  of  the  other.  We  may  therefore 
believe  that,  in  the  inflammation  of  any 
part,  the  product  will,  from  the  first,  have 
a  measure  of  the  peculiar  properties  of  the 
material  employed  in  the  normal  nutrition 
of  the  part :  that,  as  in  the  inflammation 
of  a  secreting  organ,  some  of  the  secretion 
may  be  mingled  with  the  product  of  the 
inflammation,  so  m  that  of  any  other  part, 
some  of  the  natm-al  plasma — i.  e.  some  of 
the  matenal  that  woidd  be  efliised  for  the 
healthy  nutrition  of  the  part — may  be  min- 
gled wth  the  lympli.  The  measure  of  assi- 
milation to  the  natural  structin-e  wUl  bear 
an  inverse  proportion  to  tlie  severity  of  the 
inflammatory  process,  because,  the  more  the 
conditions  of  nutrition  deviate  from  what  is 
normal,  the  more  will  the  material  cll'used 
from  the  vessels  deviate  from  the  normal 


type.  In  severest  cases  of  inflammation 
we  may  beUeve  tliat  unmixed  lymph  is 
produced,  the  conditions  of  the  due  nutri- 
tion of  the  part  being  whoUy  suspended ; 
but  when  the  inflammation  is  not  alto- 
gether dominant,  its  product  will  be  not 
wholly  contrary  to  the  natural  one,  and 
will,  from  tlie  first,  tend  to  manifest  in  its 
development  some  characters  correspondent 
with  those  of  the  natural  formations  in  the 
part.  Thence,  onwards,  this  correspon- 
dence wUl  increase  as  the  new  tissue  is  itself 
nourished  :  as  sears  improve,  so  do  false 
membranes  and  the  Uke  become  more  and 
more  similar  to  natural  tissues. 

To  sum  up,  then,  what  may  be  concluded 
respecting  the  conditions  that,  in  the  first 
instance,  may  determme  the  adhesive  or 
suppurative  characters  of  an  inflammatory 
exudation;  they  are— 1st.  The  state  of  the 
blood — its  diathesis  or  crasis — the  powerof 
wliich  is  evident  in  that  the  same  material 
may  be  exuded  in  many  inflamed  parts  in 
the  same  person  ;  in  that  this  material  may 
exliibit  pecvdiar  characters  correspondent 
with  those  of  the  blood  itself ;  and  in  that, 
in  difi'erent  persons,  an  inflammation  excited 
in  the  same  tissue,  and  by  the  same  stimulus, 
will  produce  diflerent  forms  of  lymph,  cor- 
responding with  differences  of  the  blood. 
2d.  The  seat  of  the  inflammation,  and  the 
tissue  or  organ  afiected,  of  which  the  in- 
fluence is  shown  by  cases  in  which,  with 
the  same  condition  of  blood,  difi'erent  exu- 
dations are  produced  in  different  parts  or 
organs.  3d.  The  severity,  and  acute  or 
clironic  character,  of  the  iuflammatoi-y 
process,  according  to  which  the  product 
deviates  more  or  less  from  the  character  of 
the  natm'al  secretion  or  blastematous  effu- 
sion of  the  inflamed  part. 

The  primitive  character  or  tendency  of 
any  case  of  inflammation  might  be  repre- 
sented as  the  resultant  of  thi-ee  forces  issu- 
ing from  these  conditions. 

The  last  product  of  inflammation  of 
which  I  have  to  speak  is  Mucus. 

Pccidiar  difiiculties,  owuig  to  imperfect 
investigations  of  what  noi-mal  mucus  rcally 
is,  beset  this  portion  of  our  subject.  I  will 
only  venture  to  say  that — 

1.  Normal  mucus  is  a  peculiar  viscid, 
ropy,  pellucid  substance,  which,  of  its  own 
composition,  lias  no  organised  particles. 
Such  ir.ucufl  is  to  be  found  in  the  nasal 
cavities  of  sheep  and  most  large  mammaha, 
in  the  luunan  uterus,  and  hi  the  gall- 
bladder when  its  duet  has  been  lately  ob- 
structed. In  all  these  mucus  may  be  found 
without  corpuscles ;  and  probably  there 
are  other  examples  of  such  pure  and  un- 
mixed mucus. 

But  2d.  Witli  all  these,  accidental  mix- 
tiu-es  commonly  occm-  of  epithelial  jiarti- 
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cles  fi'Oin  the  mucous  membrane.  And 
these  particles  will  vary  according  to  the 
seat  of  the  membrane ;  the  fluid  with 
vrhich  the  mucus  may  be  mixed,  as  gastric 
acid,  intestinal  alkali,  &c. ;  the  tmie  the 
mucus  may  lie  before  discharge  ;  and  other 
such  conditions. 

3.  The  first  effect  of  a  stimulation,  within 
the  normal  limits,  will  be  to  mcrease  the 
secretion  of  the  proper  mucus,  making  it 
also  more  liquid — to  increase  the  quantity 
of  the  epithehum  cast-off  with  the  hquid — 
and,  often,  to  induce  the  prematiu-e  desqua- 
mation of  the  epitheUmn,  so  that  particles 
of  it  imperfectly  formed  may  be  found  in 
the  mucus.  Many  of  these  immatiu'e  epi- 
theUal  particles  have  been  named  mucus- 
corpuscles,  or  mucus-cells. 

4.  In  an  estabUshed  inflammation  of  a 
mucous  membrane,  there  appear,  in  greater 
or  less  proportion  mixed  with  mucus,  ma- 
terials which  have  natm'aUy  no  part  in  it, 
and  which  may  be  closely  paralleled,  or 
considered  identical,  with  the  products  of 
inflammation  in  other  parts.  I  am,  indeed, 
disposed  to  think  that  we  should  not  draw 
a  strong  contrast  between  the  inflammatory 
products  of  mucous  membranes  and  those 
of  serous  membranes  and  other  parts, 
except  in  relation  to  the  material  with 
which,  in  the  several  cases,  the  inflainma- 
tory  lymph  is  mixed.  For  in  certam  in- 
flammations of  mucous  membranes  we  find 
fibrinous  exudations,  as  in  Hunter's  experi- 
ments of  injecting  strong  u-ritants  into  the 
vaginae  of  asses* ;  in  probably  less  pm-e 
forms  in  croupand  bronchial  polypusf;  and, 
as  I  have  seen  it,  in  the  renal  pelvis,  m-eters, 
and  bladder  in  a  case  of  calculus  In  other 
cases,  we  find  corpuscles,  wliich  appear  to 
differ  from  those  iu  the  exudations  already 
described  only  because  of  the  peculiarly 
viscid  fluid  in  which  they  lie.  All  are,  ahke, 
lymph-corpuscles  :  but  in  the  one  case 
they  he  in  a  serous,  in  the  otlier  in  a  mucous 
fluid. 

5.  TVom  these  inflammatory  products 
may  be  derived,  by  various  degenerations 
of  tlie  fibrine,  the  flaky  and  molecular 
materials  wliich  commonly  make  morbid 
mucus  look  turbid  and  opaque ;  and  by 
corresponding  degenerations  of  tlic  cor- 
puscles— e.  of  tlie  lymphicorpuscles,  not 
of  any  normal  cells  or  nuclei — the  more 

*  Works,  vol.  iii.  p.  269,  341.   Museum  of  the 
Colleire,  Nos.  83.  84. 
t  See  Heiile,  in  his  Zeitschrift,  T.  ii.  p.  178. 


frequent  pus-cells,  whielx  make  the  transi- 
tion to  the  pui'e  pus  secreted  by  mucous 
membranes  in  active  inflammation. 

Such  degenerations  are  more  frequent  in 
the  products  of  inflamed  mucous  surfaces 
than  are  any  forms  of  developement.  De- 
velopement  of  fibrine,  I  suppose,  never 
happens  here  ;  but  in  the  corpuscles  some 
indications  of  it  may  be  found,  especially 
when  the  inflammation  is  very  slight,  as  in 
the  end  of  a  bronchitis.  If  the  grey,  smoke- 
coloured  mucus  expectorated  at  this  time  be 
examined,  it  vstU  be  found  that  the  pecuUar 
colom',  though  commonly  ascribed  to  the 
mixture  of  inhaled  carbon,  is  due  to  the 
abundance  of  ceUs  containmg  more  or  less 
numerous  black  pigment-granides.  Parti- 
cles of  carbon  or  soot  may  by  chance  be 
present,  but  they  only  trivially  contribute 
to  the  colour :  it  depends  on  the  number 
of  these  pigment-cells,  to  which  it  is  easy  to 
trace  the  transitions  from  lymph  or  mucus- 
corpuscles.  The  chief  stages  of  transition 
are  seen  in  that  the  cells  enlarge,  become 
clearer,  and  acquire  one  or  two  clear  oval 
nuclei ;  but,  at  the  same  time,  minute  black 
granules,  almost  like  those  of  melanotic 
cells,  accumulate  in  them ;  and  these,  in- 
creasing in  number  and  clustering,  may  at 
length  fill  the  whole  cell,  while  the  nucleus 
disappears.  Subsequently  the  ceU-wall 
may  burst  or  dissolve,  and  the  black 
granides  be  set  free. 

It  may  not  be  supposed  that  the  black 
granules  are  in  any  way  derived  fi-om  in- 
haled carbon,  although  it  seems  that  this 
kind  of  mucus  is  most  abimdant  in  those 
who  are  exposed  to  atmospheres  laden  with 
coal-smoke ;  for  the  colour  is  completely 
destroyed  by  immersing  tlie  mucus  in  nitric 
acid  or  solution  of  chlorine.  The  occmTcnce 
of  such  pigment-cells  being,  I  believe,  pe- 
cuhar  to  the  mucus  of  the  afr-passages, 
may  be  connected  with  the  general  tendency 
of  inflammatory  products  to  imitate  the 
properties  of  the  natural  products  of  the 
inflamed  part ;  for  they  closely  resemble 
the  black  pigment-ceUs  fi-om  which  the 
lungs  and  bronchial  glands  derive  tlieir 
black  spots  and  streaks  and  other  marks. 
And,  it  may  be  added,  tluvt  Uicir  pecidiai- 
abundance  in  ilio  slighcst  forms  of  bron- 
chitis, compared  with  their  absence  in  acute 
cases,  affords  anotlicr  example  that  the 
likeness  of  the  morbid  to  tlie  natural  pro- 
duct is  ijivcrscly  proportionate  to  the 
saverity  oi  tlie  inflammation. 


LECTURE  III. 


Developments  of  the  lymph-products  of  Tn- 
flammation — General  meaning  nf  '  deve- 
lopment;'  limitations  with  which  the 
term  is  to  be  used  in  regard  to  some  tis- 
sues— Conditions  of  its  occurrence  in 
lymph — Necessity  of  the  cessation  of  the 
inflammation  —  Conditions  determining 
the  direction  of  the  development — Re- 
spective influences  of  the  nature  of  the 
lymph  itself,  and  of  the  tissue  in  or  near 
which  it  is  placed — Participation  of  the 
lymph  in  the  properties  of  the  normal 
blastema  of  the  inflamed  tissue — Develop- 
ments into  fibro-cellular,  fibrous,  epithe- 
lial, osseous,  and  other  tissues — Develop- 
ments of  blood  vessels  and  lymphatics  iti 
lymph — Time  requisite  for  development 
of  blood-vessels. 

In  the  last  lecture  I  spoke  of  the  lymph 
effused  in  inflammation  as  presenting  cer- 
tain prunary  forms,  the  fibriuous  and  cor- 
puscular, from  wliich,  by  theu*  various 
developments  and  degenerations,  are  de- 
rived those  other  sti-uctures,  which  are 
characterised  as  products  or  results  of  in- 
flammation ;  such  as,  through  development, 
adhesions,  indurations,  and  the  like ; 
through  degeneration,  pus,  ichor,  granule- 
cells,  &c.  It  is  in  the  biography  of  the 
lymph-product  that  much  of  the  most  im- 
portant part  of  the  pathology  of  inflamma- 
tion is  comprised  :  and  if  it  were  required 
to  point  out  what,  since  Himter's  tmae,  has 
contributed  most  to  the  progi'ess  of  general 
pathology,  one  could  scarcely  hesitate  to 
name  the  full  appreciation  of  the  fact,  that 
lymph,  like  the  other  primary  products  of 
disease,  has  an  independent  hfe,  and  is  of 
its  own  nature  capable  of  aj^propriate  de- 
velopment, degeneration,  and  disease.  We 
may  regard  this  as  one  of  the  best  achieve- 
ments of  the  observations  which  Sclileiden 
and  Schwann  began  to  generahse ;  for,  till 
it  was  clearly  apprehended,  the  idea  of  a 
part  being  organizable  meant  scarcely  more 
than  that  it  admitted  of  being  organized 
by  the  forces  of  the  parts  around  it ;  that 
it  could  be  built-up  by  the  arteries,  and 
modelled  by  the  absorbents,  as  a  material 
pliant,  yet  passive,  in  the  hands  of  work- 
men. Hence  was  derived  the  erroneous 
direction  of  inquu'ers,  which  sought  for 
blood-vessels  as  the  essential  characters  of 
organic  life  in  a  part ;  and  for  their  varie- 
ties of  size,  and  number,  and  an-angemeut, 


as  the  measures  of  the  ability  and  method 
of  development. 

But  now,  more  truly,  we  may  study 
lymph  as  having  a  life  only  so  dependent 
on  the  blood  and  vessels  as  are  all  the  tis- 
sues of  the  body — dependent  on  them  as 
conditions  of  existence,  but  not  as  sole  ar- 
biters of  the  method  or  direction  of  the 
vital  transformations.  And  I  venture  to 
think,  that  the  chief  aim  of  our  observa- 
tions iu  the  pathology  of  inflammation 
should  be  to  learn,  now,  the  exact  relation 
in  which  the  several  products  of  inflamma- 
tion stand  to  certain  primary  forms,  as  de- 
velopments or  degenerations  from  them. 
The  catalogue  of  various  corpuscles  is  al- 
ready swoUen  to  an  extent  that  is  confus- 
ing to  those  who  are  famOiar  with  them, 
and  repulsive  to  those  who  would  begin  to 
study  them.  It  would  be  an  easy  task  to 
increase  it,  and  it  might  have  a  seeming  of 
accm-acy  to  do  so ;  but  what  we  want,  is 
such  a  history  of  Ij-mph  that  we  may  ar- 
range the  comj)onents  of  this  catalogue  as 
indicating  so  many  progi-essive  stages  of 
development,  degeneration,  or  disease,  in 
the  primary  products  of  inflammation.  An 
attempt  to  construct  such  a  history  is  the 
more  advisable,  for  the  sake  of  the  Ulustra- 
tioii  which  it  may  afford  to  the  history  of 
normal  structures.  There  are  no  normal 
instances  in  which  we  can  see  the  materials 
that  are  effused  for  the  nutrition  of  parts  ; 
but  we  may  assume  somethuig  concerning 
them  and  their  progressive  changes  from 
the  analogy  of  the  materials  that  are  more 
abundantly  produced  in  inflammations. 

I  propose  to  devote  the  present  lecture 
to  some  general, — and  only  a  very  general, — 
account  of  the  developments  of  lymph.  But 
let  me  first  state  the  sense  in  which  the 
term  development  is  here  to  be  employed. 
By  development  of  a  part,  speakuig  gene- 
rally, is  understood  "  the  process  by  wliich 
an  organ  or  tissue  is  first  formed  ;  or  by 
which  one,  being  already  imperfectly 
formed,  is  so  changed  in  shape  or  composi- 
tion, as  to  be  fitted  for  a  higher  function  ; 
or,  finally,  is  advanced  to  the  state  in 
which  it  exists  in  the  most  perfect  condi- 
tion of  the  species."*  In  the  use  of  this 
definition  we  shall  find  that  wc  have  adopted 


*  See  Lectures  on  Nutrition,  &c.,  in  the 
Medu  al  Gazktte,  1847. 
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an  arbitrary  standai-d  of  comparison,  on 
the  assumption  that  the  nearest  approach 
to  organic  perfection  is  in  the  hiunan 
body,  at  the  age  of  manhood.  The  as- 
sumption may  be  right  on  the  whole  ;  and 
a  less  arbiti-ary  definition  of  development 
would,  probably,  be  less  useful;  yet  it 
may  be  observed,  that  in  what  we  take  for 
the  period  and  standard  of  perfection,  many 
parts  that  were  once  highly  organized  and  ac- 
tive have  passed  away,  as  the  thymus  gland ; 
and  some  are,  in  certain  respects,  rather  de- 
generated than  developed,  as  the  renal  cap- 
sules and  the  bones.*  We  cannot  uncondi- 
tionally call  that  change  a  development,  in 
which  a  par  t  acquires  a  new  chemical  comp  osi- 
tionlessremotefromthat  of  inorganicmatter, 
as  bone  does  when  its  chondrine  is  replaced 
by  gelatine,  and  when  this  becomes  im- 
pregnated with  abundant  saline  and  earthy 
matter,  and  leaves  spaces  liUed  with  fat. 
Neither  is  that  change  altogether  develop- 
ment, in  which,  as  in  the  formation  of  liga- 
mentous tissue,  the  organic  life  of  the  ma- 
terial becomes  less  active ;  or  which,  Kke 
ossification,  can  be  accomplished  as  well  in 
the  feebleness  of  advanced  Hfe,  as  in  an 
earlier  period ;  as  weU.  in  disease  as  in 
health.  Development,  in  its  highest  sense, 
should  imply  not  merely  that  a  part  be- 
comes more  fit  for  membership  under  the 
most  perfect  economy,  but,  also,  that  such 
fitness  is  acquired  with  greater  complexity 
of  chemical  composition,  or  with  greater 
evidence  of  formative  or  other  organic 
power,  or  with  greater  difference  from  the 
structure  or  composition  of  lower  beings. 
With  none  of  these  characters  of  develop- 
ment does  such  a  process  as  that  of  ossifi- 
cation agree  ;  and,  therefore,  when  we  call 
it  the  '  development'  of  bone  from  carti- 
lage, it  should  be  vsdth  the  understanding 
that  the  term  is  apphcable  only  because 
bone  is  the  proper  material  of  the  skeleton 
of  the  adult  human  body. 

This  distinction  is  important  in  the  pa- 
thology of  inflammation.  In  all  true  or 
complete  development  we  may  believe  there 
is  a  larger  expenditure  of  vital  force  than 
in  any  other  organic  act ;  for  all  such  de- 
velopment, too,  the  external  conditions 
need  to  be  the  most  complete,  and  the 
least  interfered  with ;  such  development  is 
the  highest  achievement  of  the  vital  force  — 
the  highest  instance  of  what  might  be 
understood  as  '  increased  action'  in  a  part. 
It  is  in  accordance  with  this  that,  in  gene- 
ral, development  is  arrested  in  every  severe 
disease,  and  tliat  the  residual  capacity  of 
repair,  and  other  organic  processes,  is,  in 
each  species,  inversely  proportionate  to  the 
amoimt  of  original  development,  or,  to  the 


*  See  Lectures  on  Repair,  in  Mbdioal  Ga- 
zette for  1849. 


distance  between  the  embryonic  and  the 
perfect  forms  of  the  species. 

To  speak,  therefore,  of  the  development 
of  inflammatory  products,  when  already  the 
normal  development  of  the  body  is  com- 
pleted, may  seem  to  imply  the  exercise  of 
unusual  vital  force — the  renewal,  as  it  were, 
of  the  pristine  embryonic  vigour — and  the 
existence  of  conditions  more  favourable  for 
nutrition  than  even  those  of  health  are. 
But  we  may  be  led  to  judge  differently,  if  it 
should  appear  that  most  or  all  of  the  so- 
caUed  developments  of  inflammatory  pro- 
ducts are  instances  in  which  the  tissues, 
though  they  are  formed  into  the  likeness  of 
such  as  exist  in  the  perfect  human  frame, 
yet  acquii-e  characters  of  lower  organization 
than  those  they  had  in  their  earliest  state. 
It  win  appear  that  they  are  such  ;  and  that 
however  much  the  inflammatory  products 
may  become,  by  their  changes,  better  suited 
for  the  general  pm'poses  of  the  economy, 
they  are,  in  relation  to  then'  own  condition, 
rather  degenerated  than  developed.  The 
changes  that  they  undergo  are,  therefore, 
not  always  declaratory  of  a  large  expendi- 
ture of  vital  force ;  they  are  not  such  as 
the  term  '  sthenic,'  applied  to  the  inflam- 
matory process,  would  suggest ;  not  such 
as  to  imply  that  it  is  an  exaggeration  of 
any  normal  method  of  nutrition. 

With  this  understanding,  however,  the 
changes  I  shall  presently  describe  may  be 
called  developments  of  inflammatory  lymph 
or  exudation ;  they  are  developments  in  the 
sense  of  being  approximations  to  the  like- 
ness of  the  natural  tissues  of  the  adult 
human  body. 

In  the  last  lecture  I  spoke,  generally,  of 
the  conditions  upon  which  depends  the 
production  of  sucla  inflammatory  lymph  as 
may  be  most  apt  for  development.  They 
are  all  such  as  favoiu*  the  production  of  a 
lymph  rich  in  fibrine,  and  that  fibrine 
clear,  homogeneous,  elastic,  tough,  and 
filamentous.*  But  even  such  lymph  as 
this  may  altogether  fail  to  be  developed,  or 
may  be  arrested  in  any  stage  of  its  develop- 
ment, and  turned  into  the  downward 
course  of  degeneration,  unless  favourable 
external  conditions  arc  present  with  it. 
For  the  development  of  lymph,  of  what- 
ever fonn,  nearly  all  those  conditions  are 
requisite,  which  are  necessary  for  the  nor- 
mal development  of  the  proper  constitu- 
ents of  the  body.  It  needs,  in  general,  the 
due  supply  of  healthy  and  appropriate 

*  When  fibrine  is  thus  spolcen  of,  one  does  not 
refer  to  the  chemically  pure  fibrine  which  may 
be  obtained  by  art,  and  which,  most  probably, 
could  not  be  orpniz.od ;  but  to  the  compound  in 
which  hbrine  is  naturally  mixed  with  fatty,  ex- 
tractive, and  saline  matters,  all  of  which,  we  may 
belief  e,  are  as  necessary  to  right  development  as 
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blood,  the  normal  influence  of  the  nervous 
force,  and,  for  the  highest  and  latest  forms 
of  development,  the  normal  condition  of 
the  proper  elements  of  the  affected  part. 

Now  the  existence  of  these  conditions 
for  the  development  of  Ijmph  imijUes  a 
cessation  of  the  inflammatory  process,  and 
a  recovery  from  whatever  originated  or 
maintained  the  inflammation.  So  long  as  in- 
flammation lasts,  no  higli  development  of  the 
exudation  already  formed  will  take  place  ; 
rather,  fresh  exudation  will  be  continually 
formed,  hindering  the  due  process  of  deve- 
lopment, and  liiudering  it  the  more,  be- 
cause, as  the  general  health  suffers  through 
the  continuance  of  the  disease,  so  the 
lympli  freshly  formed  wiU  be  less  and  less 
prone  to  organization.  We  may  see  this 
illustrated  in  bad  cases  of  plem'isy  :  the 
layers  of  lymph  next  to  the  pleura  are 
always  more  prone  to  organization  than 
the  later  formed  layers  that  lie  next  the 
cavity ;  while  vnthin  the  cavity  all  the 
lymph  may  retam  its  fluid  form,  or  may 
have  degenerated  into  pus.  So,  more 
openly,  we  may  see  an  illustration  of  the 
iU  effects  of  abiding  inflammation,  in  the 
heaUng  of  wounds  by  granulations.  An 
inflammation  ensuing  or  continviing  in  the 
wound  hinders  all  development  of  granula- 
tion-cells, even  though  it  may  be  too  shght 
to  hinder  their  formation,  and  may  be  fa- 
vourable to  the  production  of  the  ichor- 
and  pus-cells.  We  may  truly  say,  that 
the  conditions  most  favourable  to  the  pro- 
duction of  lymph  are  among  the  most  un- 
favourable to  its  development,  i.  e.  to  its 
complete  and  higher  organization. 

Even  when  the  inflammation  has  ceased, 
and  fresh  exudation  is  not  formed,  still  the 
development  of  the  lymph  is  often  pre- 
vented or  retarded  by  want  of  some  neces- 
sary condition.  The  blood-vessels,  long 
dilated,  may  remain  in  a  state  of  conges- 
tion, distended  as  if  paralysed,  and  filled 
with  slowly  moving  blood.  In  such  a 
state— the  state  of  '  passive  congestion' — 
so  apt  to  foUow  more  acute  attacks,  de- 
velopment will  not  happen  in  even  weU- 
disposed  lymph.  We  have  parallel  facts  in 
the  tardy  development  of  granulations  on 
the  legs,  as  in  the  healing  of  ulcers ;  and 
how  much  tliis  depends  on  the  defective 
movement  of  the  blood  is  well  iUnstrated 
by  a  specimen*  appropriate  to  an  observa- 
tion of  Mr.  Hunter's.  It  shews  tlireo 
lUcers  of  the  integiunonts  of  a  leg ;  they 
are  all  graniUating,  and  all  healing ;  but 
their  progress  in  healing  has  been  in- 
versely proportionate  to  the  hindrances  of 
the  blood.  The  lowest  of  the  three,  that 
most  distant  from  the  heart,  and  of  which 
the  vessels  were  subject  to  the  pressm-e  of 


*  MuB.  Coll.  Surfr.  No,  26,  Cntnl.  vol.  i.  p.  13. 


the  highest  column  of  blood,  is  least  ad- 
vanced in  healmg ;  wliile  the  uppermost  of 
the  three  is  most  advanced,  and  is  nearly 
cicatrized. 

But  let  us  suppose  all  the  conditions  for 
development  provided :  wliat  will  now  de- 
termine the  direction  or  result  of  the  pro- 
cess? Into  what  tissues  will  the  lymph 
be  formed  ?  Two  chief  things  will  deter- 
mine this :  Cr-st,  the  natural  tendency  of 
organizable  lymph,  produced  in  inflamma- 
tion, is  to  form  filamentous,  i.  e.  fibro-cel- 
lular  or  fibrous  tissue;  and,  secondly,  all 
lymph  has  some  tendency  to  assume,  sooner 
or  later,  the  characters  of  the  tissue  in  or 
near  wliich  it  is  seated,  or  in  place  of  which 
it  is  formed. 

The  natural  tendency  of  lymph  to  the 
construction  of  fibro-ce'llular  or  connective 
tissue,  such  as  composes  false  membranes 
and  adhesions,  and  most  thickenings  and 
indurations  of  parts,  is  shewn  by  the  pro- 
duction of  this  tissue  under  all  varieties  of 
cfrcumstances,  and  in  nearly  all  parts ; 
even  in  parts  which,  naturally,  contam  lit- 
tle or  none.  Thus,  it  is  found  in  the  brain, 
and  in  glands,  as  in  the  testicle;  within 
joints,  even  where  adhesions  only  pass  from 
one  articular  cartilage  to  another  ;  in  the 
adliesions  and  tluekenings  of  the  most  di- 
verse serous  membranes  ;  in  the  thicken- 
ings of  the  most  diverse  mucous  ones. 
And  fldth  all  these,  we  have  corresponding 
facts  in  the  healing  of  wounds  :  all  granu- 
lations, springing  from  what  sm-faee  they 
may,  tend,  at  least  in  the  fu-st  instance,  to 
the  formation  of  filamentous  tissue,  such 
as  we  see  xmiting  all  parts  in  a  stiunp  ;  and 
a  large  proportion  of  subcutaneous  injiu-ies 
are  repaired  by  similar  tissue,  whatever 
parts  may  have  been  divided.  And  some- 
times we  may  find  instances  of  this  de- 
velopment where  the  lymph  is  not  even  in 
continuity  with  any  tissue,  but  floats 
free ;  as  in  ascites,  or  in  effusions  into 
joints. 

But  besides  this  general  tendency,  we 
may  recognize  in  lymph  a  disposition  to 
assiune  characters  belongmg  to  the  part  in 
wliicli  it  was  produced ;  so  that,  for  in- 
stance, that  about  fibrous  and  hgamentous 
pai'ts  win  be  developed  into  pecuharly 
totigh  fibrous  tissue  ;  that  about  bone  will 
become  osseous ;  that  in  the  neighbour- 
hood of  epitheUum  wiU  form  for  itself  an 
epithehal  covering ;  and  so  on.  I  referred 
to  this  fact  in  the  last  lectm-e.  The  con- 
forniity  of  the  developed  lymph  to  the  cha- 
racters of  the  parts  around  it  is  usually 
ascribed  to  an  assimilative  force,  exercised 
by  those  pai-ts  after  the  effusion  of  the 
lympli,  and  during  its  development.  But 
it  seems  more  probable  that  the  tendency  to 
conformity  is  from  an  original  and  inherent 
quality  of  the  lymph ;  the  material  formed 
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in  the  inflammation  of  each  part  partaking, 
from  the  Ih-st,  iu  the  properties  of  tlie 
natural  products  of  that  pai-t,  properties 
which,  we  know,  determine  the  mode  of 
formation  in  the  natural  process  of  nutri- 
tion, independently  of  any  assimilative 
force. 

As  I  stated  in  the  last  lectm-e,  the  de- 
gree in  which  lymph  will  partake  of  the 
properties  of  the  natural  product  of  the 
part  will  bear  an  inverse  proportion  to  the 
severity  of  the  inflammation ;  because  the 
more  the  normal  conditions  of  nutrition 
are  deviated  from,  the  more  will  the  mate- 
rial produced  be  unlike  the  normal  product. 
And  when  the  conditions  ai-e  restored  to 
the  normal  type,  so  wiU  the  organized  pro- 
duct of  inflammation  constantly  approxi- 
mate more  and  more  to  the  characters  of 
the  parts  among  wliich  it  is  placed,  or  with 
wliich  it  has  acqmred  membership.  As 
Ecars  improve,  i.  e.  gain,  gradually,  more  of 
the  clmracters  of  skin,  so  do  false  mem- 
branes and  the  like  acqmre,  by  their  own 
nutrition  and  development,  more  nearly 
the  characters  of  the  pai'ts  with  wliich  they 
are  connected.  Thus  false  membranes  in 
the  serous  cavities  acqim-e  a  covering  of 
epithehum,  exactly  hke  that  which  covers 
the  original  serous  membrane,  and  then- 
tissue  becomes  perfectly  fibro-cellular:  thus, 
too,  adliesions  of  the  ms  may  become 
black,  apparently  from  the  production  of 
pigment-cells  hke  those  of  the  uvea ;  thus, 
too,  in  adhesions  of  the  pleiu-a,  even  when 
they  are  long  and  membranous,  pigment 
may  be  formed  as  in  the  pulmonary 
pleura  itself;*  and  thus  many  other  pro- 
ducts are  gradually  perfected,  till  we  may 
come  to  doubt  whether  they  be  of  normal 
or  of  morbid  origin,  so  complete  is  the  re- 
turn from  the  aberrant  action. 

I  will  endeavour,  now,  to  describe  more 
particularly  the  modes  of  development  into 
the  several  tissues  that  may  be  fonned  from 
lymph.  And  here  I  may  refer  to  a  part  of 
the  lectures  I  had  the  honom*  of  delivering 
last  year,  in  which  I  spoke  of  the  two  dif- 
ferent materials  produced  for  the  repair  of 
subcutaneous  and  of  open  wounds.  The 
material  for  subcutaneous  wounds  appears 
to  be  a  nearly  unmixed  fibrine,  and  is  com- 
parable in  appearance,  thougli  not  in  origin, 
with  the  best  forms  of  fibi-iuous  lymph  : 
the  material  for  open  wounds,  such  as  gra- 
nulations are  fonned  of,  consists  almost 
exclusively  of  cells,  and  is  equally  compa- 
rable with  the  corpuscular  lymph  of  inflam- 
mation. I  then  also  described  tlie  respec- 
tive methods  of  development,  through 
which  these  two  materials  are  transformed 
into  the  several  pcnnanent  tissues  of  repafr ; 
and  especially  dcscribrd  bow  similar  flbro- 
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cellular  and  fibrous  tissue  may  be  formed 
from  them  both,  by  different  routes  of  de- 
velopment. Such  tissue  is  formed  from 
the  fibrinous  material  by  the  production  of 
nuclei,  constituting  the  'nucleated  blas- 
tema,' and  from  the  granulation-ceUs  by 
their  elongation  and  attenuation  into  fila- 
ments. 

I  beheve  that  corresponding  methods  of 
development  are  obsei-vable  in  the  two  si- 
milar forms  of  inflammatory  lymph ;  that 
the  fibrinous  becomes  a  nucleated  blastema, 
ia  a  stage  previous  to  the  formation  of  the 
fibro-ceUular  tissue ;  and  that  the  corpus- 
cular lymph  is  developed  tlu-ough  the 
elongation  of  its  cells. 

Now  these  are  the  recognized  methods  ■ 
by  which  the  noiTOal  fibro-ceUular  and 
fibrous  tissues  are  developed ;  that  thi-ough 
nucleated  blastema  is  the  method  described 
more  particularly  by  Henle  ;  that  through 
the  elongation  and  attenuation  of  nucleated 
cells  is  the  method  first  described  by 
Schwann ;  and,  probably,  where  this  last 
prevails,  we  may  assume  that,  very  often, 
wlule  cells  are  elongating  iuto  filaments, 
the  intercellidar  substance,  wliich  is  some- 
times abundant,  is  assuming  the  same  fila- 
mentous character.  Such  a  combination  of 
the  two  methods  of  development  may  be 
assumed  for  ah.  those  examples  of  lymph  in 
which  the  fibrine  and  the  corpuscles  are 
mingled. 

I  need  not,  at  greater  length,  describe 
these  well-known  metliods  of  development. 
It  may  suffice  to  say,  that  after  presenting 
transition-stages  in  exact  conformity  with 
those  observed  in  the  normal  development 
of  the  hke  tissues,  the  lymph  of  inflamma- 
tion may  become  perfect  fibro-cehular  or 
fibrous  tissue.  The  unitatioii,  in  adhesions 
of  serous  membranes,  in  the  indm-ated 
Hgamentous  substance  formed  in  and  about 
muscles,  tendons,  and  the  hke,  is  perfect. 
And  if  it  shovild  seem  strange  that  disease 
should  thus  so  closely  imitate  health,  the 
explanation  is,  tliat  tliis  process  in  lymph 
is  not  disease.  The  lymph  is,  indeed,  pro- 
duced in  inflammation,  but  it  is  developed 
in  health,  when  aU  the  natural  concUtions 
of  nutrition  arc  restored. 

It  would  be  tedious,  and  quite  unneces- 
sary, to  enumerate  all  the  particular  forais 
in  wliich  lympli  developed  into  fibro-ceUu- 
lar  and  fibrous  tissues  may  present  itself. 
The  general  forms  arc— 1.  acUicsions,  where 
the  tissue  is  between  free  siu-faces,  and 
imites  them  ;  2.  thickening,  where  tlie  for- 
mation is  in  the  substance  of  membranes  ; 
3.  indurations,  with  or  witliout  contrac- 
tions, where  the  tissue  is  formed  in  the 
substance  of  organs ;  4.  o^iacities  of  parts 
that  were  transparent.  All  these  are  mi- 
nutely described  in  tlie  standard  works  on 
pathology  and  morbid  anatomy. 
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Tho  numerous  varieties  of  tissue  that 
•may  be  included  in  the  class  of  fibi-o-cel- 
liilar  and  fibrous  tissues  comprise  nearly  aU 
the  normal  struotm-es  that  can  be  formed 
from  the  lymph  of  inflammation  in  man. 
Besides  these,  indeed,  none  are  certauily 
formed  except  the  structures  of  epitheUiun 
and  bone. 

Epithelial  cells,  we  know,  are  formed  of 
the  cells  of  gramdations  in  the  "  skinning" 
of  sores,  and  they  present  a  striking  in- 
stance of  the  pm-pose  observed  in  the  heal- 
ing process;  for  cells  are  here,  as  with 
design,  formed  into  epithehum,  while  cells 
like  them,  more  deeply  seated,  are  bemg 
developed  into  filamentous  tissue.  The 
cells  of  lymph  are  so  like  those  of  granu- 
lations, that  we  should  be  justified  in  be- 
heving  that  they  also  may  be  developed 
into  epithehal  cells,  even  if  the  opportu- 
nities of  tracing  the  process  were  rarer 
than  they  are.  We  may  sometimes  find, 
in  inflammation  of  seroiis  membranes,  re- 
cent lymph-cells  presentuig  many  charac- 
ters indicative  of  development  towards  epi- 
theUmn,  flattening  and  enlarging,  and  ac- 
quu'ing  cu'cular  or  oval,  clear  nuclei.  On 
old  false  membranes,  epithehal  cells  are 
perfectly  formed  ;  but  these  may  have  been 
produced  after  the  complete  organisation 
of  the  membrane. 

Bone  is  often  formed  from  lymph.  It 
may  appear  as  a  late  transformation  of 
lymph  that  has  been  organised  into  perfect 
fibrous  tissue,  as  iu  the  osseous  plates 
that  are  sometimes  foimd  in  the  false  mem- 
branes of  the  plem-a,  or  in  the  pericar- 
dium. But  in  most  of  these  there  is  uot 
true  bone,  bat  an  amorphous  deposit  of 
earthy  matter,  which  is  imbedded  in  the 
fibrous  tissue,  or  which  (as  Eokitansky 
holds)  is  the  residue  of  the  degenerated  and 
partially  absorbed  tissue. 

The  proper  condition  for  the  transforma- 
tion of  lymph  into  bone  is  that  in  which 
the  exudation  takes  place  iu  an  inflammation 
seated  in  or  near  the  periostemn.  Such 
inflammations  have  been  called  "  ossific ;" 
and  the  musevun  of  the  College,  like  every 
other,  aboimds  with  specimens  of  their 
various  results.  The  second  and  fifth  vo- 
lumes of  the  catalogue  of  the  museum 
contain  such  detailed  descriptions  of  these 
specimens,  that  I  need  only  mention  some 
general  principles  which  they  illustrate. 

We  have  evidence  enough  that  superfi- 
cial deposits  of  new  bone  are  formed  as 
vireU  after  inflammation  of  the  periosteum, 
as  after  inflammation  of  the  bone  itself ;  or 
even  more  constantly.  And  we  might  expect 
Buch  a  result,  knowing,  from  Dr.  Shar- 
pey's  and  Kolliker's  researches,  that  the 
growth  of  bones  in  ch-eumferenee  is  ac- 
complislied  by  the  ossification  of  successive 
layers  of  fibrous  f  issue,  like  tlie  pei'iosf  euni, 


and  that  such  fibrous  tissue  is  one  which 
the  developed  products  of  inflammation 
may  imitate.  It  is  to  the  ossification  of 
such  fibrous  tissue,  fonned  (though  proba- 
bly only  in  rudiment)  in  periostitis,  tliat 
we  may  ascribe  the  greater  niunber  of 
superficial  formations  of  new  bone,  and 
more  especially  the  thin  plates  of  bone  that 
are  sometimes  imbedded  in  the  perios- 
teum, or  even  on  its  exterior,  and  com- 
pletely detached  from  the  surface  of  the 
bone. 

It  is  also  worth  observing  how  charac- 
teristic of  different  diseases  are  certain  for- 
mations of  new  bone  produced  in  iuflam- 
mations.  The  pustules  of  variola,  or  the 
vesicles  of  hei-pes,  are  scarcely  more  cha- 
racteristic of  those  diseases,  than  are  the 
hard  nodules  of  cancellous  bone  clustered 
about  the  articular  borders  of  bones  that 
have  been  the  seat  of  chronic  rheimiatism,* 
or  the  porous,  friable,  dirty,  and  readily 
ulcerating  tlun  layers  formed  on  the  shafts 
in  syphilis,t  or  the  circmnscribed,  flat 
elevations  of  bone  formed  imder  old  idcers 
of  the  integuments.  J 

I  am  not  aware  that  the  mode  of  ossifi- 
cation which  prevails  in  any  of  these  cases 
has  been  minutely  studied ;  but  we  may 
believe  the  ossification  of  inflammatory 
products  to  be  essentially  similar  to 
those  observable  in  the  repafr  of  fi«c- 
tiu'cs.  It  is  probable  that  cartilage  is 
very  rarely,  if  ever,  formed  in  inflam- 
matoi-y  lymph  ;  for  it  seems  to  be  formed 
in  the  repair  of  fractm-es  only  when  the 
conditions  are  more  favom-able  than  they 
are  hkely  to  be  in  any  inflammations.  Pro- 
bably, therefore,  the  lymph  is  more  or  less 
developed  towards  the  fibrous  tissue  when 
it  ossifies  ;  and,  as  in  the  repair  of  frac- 
tvu-es,  so  here,  we  may  beheve  that  ossifi- 
cation may  be  postponed  till  the  fibrous  tis- 
sue is  quite  fonned,  or  that  it  may  ensue  in 
the  rudimental  state  of  the  tissue,  whether 
in  a  nucleated  blastema,  or  in  cells  like 
those  of  granulations.  § 

Such  are  the  developments  of  which 
lymph  appears  capable  in  man;  and  I 
doubt  whether  any  other  tissues  are  ever 
formed  from  its  materials.  AU  the  in- 
stances in  which  it  has  been  said  that 
transversely  sti-iated  muscular  fibres  were 
formed  seem  questionable.  The  formation 
of  the  tissues  of  the  internal  membrane  of 
bloodvessels  is  probably  accomphshed  by 
development  of  fibrme-deposits  from  the 
blood  flowing  in  the  vessels  whose  walls 
are  thus  thickened ;  at  least,  thefr  fonnation 


*  As  in  572,  nnd  others,  in  the  museum, 
t  As  in  Nos.  628  to  631. 
+  As  in  Nos.  581  to  585,  and  others. 
§  These  subjects  are  more  fully  treated  ni 
Lectures  on  Repair  published  last  year. 
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from  lymph  deposited  from  the  vasa  vaso- 
rum,  as  m  plilebitis,  has  not  been  noai-ly 
proved. 

The  formation  of  the  proper  bloodvessels 
of  orgauisuig  lymph  is,  I  beheve,  not  from 
the  materials  of  the  lym^Dh  itself,  but  by 
outgrowth  from  the  vessels  of  the  adjacent 
part ;  but  on  tliis  point  I  must  say  some- 
thing more,  if  only  because  different  opinions 
ai'e  held  by  some  of  the  liighest  authorities. 

The  question  is,  whether  the  bloodvesseb 
of  organising  lymph  ax'e  foi-med  entirely  of 
the  material  of  the  lymph,  and,  as  it  were, 
by  its  oyra.  power  of  development,  or  whe- 
ther they  are  outgrowths  fi'om  adjacent 
natural  or  original  vessels,  which,  as  the 
expression  is,  shoot-oub  into  the  lymph. 
Both  these  modes  of  fomiation  of  blood- 
vessels are  observable  in  the  natm'al  tissues 
while  they  are  iu  process  of  development ; 
the  new  vessels  which  are  fonned  in  the 
interstices  of  the  embi-yo  tissues  being 
usually  produced  by  development  of  some 
of  the  interstitial  cells  ;  while  those  which 
are  formed  at  borders  or  sm-faees  appear 
as  usually  to  be  produced  by  outgrovrth 
from  subjacent  vessels.*  Mr.  Hunter, 
guided  by  the  analogy  of  the  formation  of 
the  first  bloodvessels  in  the  gemiinal  area, 
of  the  embryo-chick,  was  mduced  to  think 
they  must  be  similarly  formed  in  lymph  ; 
and  that  from  its  materials  both  blood  and 
enclosing  vessels  may  be  constracted,  as  it 
were,  in  an  isolated  system,  which,  at  a 
later  period,  opens  into  commimication 
with  the  vessels  and  moving  blood  of  the 
adjacent  parts.  Eokitansky,  and  many 
others,  hold  the  same  opuiion ;  wliile  Mr. 
Travers,  Mr.  Quekett,  and  many  others, 
maintain  that  the  lymph  forms  neither 
vessels  nor  blood,  but  receives  those  that 
are  projected  into  it  from  the  parts  on  or 
in  which  it  is  placed.  With  tliis  view  I 
fully  concur,  resting  on  several  grounds  ; — 

1.  Tlie  direct  observations  supposed  to 
prove  tliat  blood  is  fonned  in  lymph  are 
very  hable  to  fallacy,  through  the  facdity 
with  which  blood  may  be  accidentally 
DMxcd  with  the  lymph,  in  consequence  of 
hsemorrliage  during  hfe  or  after  death,  or 
in  the  preparation  of  the  specimens.  Where 
these  sources  of  fallacy  have  been  avoided, 
I  have  never  seen  anything  suggestive  of  a 
transformation  of  lymph  into  blood. 

2.  The  development  of  blood  from  tissue- 
cells  is  hmited,  natm-aUy,  to  the  earUest 
period  of  embryo-Ufo,  as  if  it  needed  the 
greatest  amoimt  of  force  for  development; 
afterwards,  blood  is  not  formed  except 
through  a  long  process  of  elaboration,  and 
with  the  aid  of  many  organs.  Its  forma- 
tion, therefore,  in  the  mal-conditions  of  in- 
flammation is  very  improbable. 

*  See  further,  in  the  Lectures  on  Repair. 


3.  In  no  specunen  of  inflammatoiy 
lymph  have  I  seen  appearances  of  transi- 
tions fr'om  lymph-ceUs  to  blood-cells,  such 
as  we  may  see  in  the  lymph  of  the  lym- 
phatics, both  before  and  after  it  is  poured 
into  the  bloodvessels. 

4.  Neither  in  any  lyiuph  have  I  seen 
appearances  of  such  stellate  ceUs  as  the 
interstitial  bloodvessels  of  the  early  emr 
bryo  are  formed  from ;  nothing  comparable 
with  them  have  ever  come  into  view. 

5.  In  the  formation  of  vessels  for  granu- 
lations and  the  walls  of  chronic  abscesses, 
all  is  favourable  to  the  beUef  that  they 
grow-up  from  the  bloodvessels  of  the  adja- 
cent parts  ;  and  there  ai-e  no  structiu-es  to 
which  the  lymph  bears  so  close  analogy 
as  it  does  to  these,  or  to  which  it  is  so 
Hkely  to  be  conformed  in  the  production  of 
its  vessels. 

On  the  whole,  although  du'cct  obseiTa- 
tions  are  wanting,  I  think  we  may  conclude 
that  aU.  the  vessels  of  inflanamatory  lymph 
are  formed  by  outgrowth  fi'om  adjacent 
vessels.  The  pi'ocess  we  may  beheve  to  be 
similar  to  that  seen  in  the  formation  of 
vessels  along  the  border  of  the  growing 
tadpole's  tail,  or  at  the  edges  of  the  heal- 
ing wound  in  the  fi'og's  web.  On  certain 
points  of  some  vessel  sUght  lateral  dilata- 
tions appear :  these  extending  acquire  the 
form  of  pouches  or  diverticula,  which, 
continuing  to  grow  out,  at  length  bend 
towards  each  other,  meet,  and  coalesce,  so 
as  to  form  a  new  vascular  loop,  an  out- 
growth fi'om  the  vessel  on  which  they 
arose.  From  such  a  loop  a  new  one  may 
be  formed :  and  by  similar  coalescing  out- 
growths channels  may  be  formed  between 
adjacent  vessels,  or  when  two  surfaces  of 
lymph  or  granulations  come  in  contact, 
their  several  vessels  may  be  thus  by  mterme- 
diate  projections  joined.  Thus  granula- 
tions are  united  in  the  heaUng  of  wounds 
by  secondary  adhesion ;  and  thus  the  adhe- 
sions formed  in  mflammations  of  serous 
membranes  introduce  anastomoses  between 
the  visceral  and  parietal  bloodvessels. 

In  tlie  fii'st  mstance,  the  bloodvessels  of 
lympli  appear  to  be  usually  very  numerous 
and  thin-waUed ;  therefore  easily  bm-sting, 
or  dUated  by  congestions  dm'ing  Ufe,  or  in 
tlie  attempt  to  inject  them  after  death. 
The  College-collection  contains  an  extremely 
beautiful  specimen  of  soft  recent  lymph 
from  the  pcricai-dium  of  a  Cheetah,  the 
vessels  of  which,  injected  by  Mr.  Qviekott, 
appear  as  nmnerous  and  close-set  as  those 
of  some  of  the  more  vascidar  mucous  mem- 
branes. They  present  occasional  sUght 
and  gradual  dilatations,  especially  when 
they  branch  or  anastomose.  But  after  an 
uncertain  time,  as  the  lymph  becomes  moro 
highly  organised,  so  its  vessels  waste  and 
diminish  in  number ;  and  while  it  acquires, 
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tho  proper  structure  of  the  fibro-cellular 
tissue,  so  it  descends  to  the  low  degree  of 
viiscidoi-ity  of  that  tissue.  The  vessels  of 
false  membranes  ai'o  usxially  rather  wide 
apart,  long,  slender,  and  of  unifonn  dia- 
meter. In  all  these  particulars  tlicj'  differ 
from  those  of  more  i-ecently  vascidarised 
lyniph ;  and  theu'  changes  are,  ia  these  re- 
spects, parallel  with  those  of  the  vessels  of 
granulations  during  the  gradual  formation 
and  perfecting  of  sears. 

Perhaps  the  most  perfect  instance  of  the 
conformity  with  the  natural  tissues  of  the 
body  to  which  the  developed  lymph  can 
attain,  is  manifested  ui  its  acquiring  a 
supply  of  lymphatic  vessels.  We  owe  the 
knowledge  of  the  lymphatics  of  false  mem- 
branes to  the  masterly  skill  of  Professor 
Sclu'oeder  van  der  Kolk,  whose  prepara- 
tions of  them  are  described  and  rejjresented 
by  his  pupil.  Dr.  de  Lespinasse.*  Beautiful 
iietworks  of  lymphatics,  with  their  charac- 
teristic beaded  forms  and  abundant  anas- 
tomoses, are  shown  traversing  adliesions 
extending  between  two  lobes  of  a  lung, 
and  between  a  Uver  and  the  peritoneal 
covering  of  the  diaphragm ;  while  yet 
closer  networks  are  seated  iu  the  thickened 
and  opaque-wliite  substance  of  the  plem-a, 
or  of  false  membrane  coveruig  it,  beneath 
the  adhesions. 

It  seems  to  be  in  only  the  most  perfect 
state,  and  when  bloodvessels  have  long  ex- 
isted, that  lymphatics  are  formed  in  false 
membranes.  In  recent  lymph  S.  v.  d.  Kolk 
has  never  succeeded  m  mjectmg  any ;  and 
we  can  only  suppose  that  they  are,  like  the 
bloodvessels,  produced  by  oaitgrowth  from 
tho  lymphatics  of  the  membrane  with 
which  they  are  connected. 

The  time  in  wliich  these  complete  deve- 
lopments of  lymph  may  be  accomphshed 
must  vary  so  much,  according  to  the 
circumstances  of  the  cases  of  inHamma- 
tion,  that  perhaps  no  reasonable  estimate 
of  it  can  be  made.  The  experiments  of 
ViUenncandDupuytrent  upon  dogs  assign 
twenty-one  days  as  the  earhest  time  in 
which  new  vessels  are  fonned ;  but  I  am 
disposed  to  agi-ee  with  Dr.  Hodgldn,  that  a 
shorter  time  is  sufficient.  On  the  other 
hand,  I  am  sure  that  the  supposition  of  tlieir 
being  formed  in  one  or  two  days  is  incor- 
rect. The  principal  case  in  support  of 
this  opinion  is  that  recorded  by  Sir  Evo- 
rard  Home ;  but  the  speekuens  preserved 
in  the  College  museumj  show  that  he  was 


*  .Spec.  Anat.  Path,  tie  Vnsis  novis  Pseudo- 
inenibinnnnini,  8vo.  Dnventriac,  1842,  fips.  iii.  iv. 

t  Qiiotetl  by  Dr.  llodgkin  in  his  Lectures  on 
the  Morbiu  Anatomy  of  the  Serous  Membranes, 
p.  39. 

t  No8.  81  and  82  in  the  Pathological  Museum. 


deceived  as  to  the  true  nature  of  the  case. 
He  says*  that  he  operated  for  strangulated 
hernia  in  a  man,  and  found  in  the  sac  a 
portion  of  ileum,  wliich  was  healthy,  ex- 
cept in  that  its  vessels  were  turgid  with 
blood.  The  patient  died  twenty-nine  hours 
after  the  operation ;  and  on  examuiation 
"  several  small  portions  of  exuded  coagu- 
lated lymph"  were  found  adliering  to  the 
intestine  that  had  been  protruded.  When 
the  vessels  of  the  intestine  were  injected, 
the  injection  passed  into  vessels  in  all  these 
portions  of  supposed  lymph,  each  "  having 

a  considerable  artery  and  a  returning 

vein."  Sir  Everard  Home,  therefore,  con- 
cludes "  that  the  whole  operation  of  throw- 
uig  out  coagulable  lymph,  and  supjjlying 
it  with  bloodvessels  after  it  had  become 
solid,  was  effected  in  less  tlian  twenty-four 
hours." 

Now,  one  of  these  specunens  was  figured 
by  Mr.  Hunter,t  "to  show  a  small  portion 

of  coagulating  lymph  which  is  supplied 

with  vessels but  neither  here,  nor  in  his 
manuscript  catalogue,  does  he  allude  to  a 
probability  of  the  vessels  having  been 
formed  in  twenty-four  hours,  although, 
had  he  beheved  it,  he  would  scarcely  have 
failed  to  record  it. J  An  examination  of 
the  specimens  shows  that  the  small  shred- 
like portions  of  membrane,  attached  by 
httle  pedicles  to  the  iutestine,  have  not  the 
appearance  of  recently  coagulated  lymph, 
but  are  fully  organised,  with  traces  of  fila- 
ments and  fat-cells.  They  are  also  very 
regularly  disposed,  at  distances  of  from 
half  an  inch  to  an  inch  from  each  other, 
and  are  nearly  aU  placed  iu  two  rows  on 
each  side  of  the  intestine,  about  half  an 
inch  fi'om  the  attachment  of  the  mesentery, 
like  very  minute  appendices  epiploica;,  such 
as  are  occasionally  met  with  on  the  coats 
of  the  small  intestine.  Whether  they  be 
such  appendices  or  not,it  is  in  the  highest  de- 
gree improbable  that  they  were  fonned  after 
the  operation ;  especially  since  they  are  too 
minute  and  dehcate  to  have  prevented  the 
intestine  from  exhibiting,  when  exposed  in 
the  sac,  the  natural  pohshed  appearance 
of  its  surface. 

I  am  not  aware  of  any  other  case  adapted 
to  prove  the  earhest  period  at  which  blood- 
vessels may  be  formed  hi  lymph.  Serous 
sm'faces  may,  indeed,  become  adherent  iu 
twenty-foiu-  hours,  but  tliis  docs  not  unply 
vasculaiity  of  the  lymph  between  them ; 
it  is  simply  adliesion  by  the  coaptation  of 
tho  intermediate  lymph. 


*  In  his  Dissertation  ou  Pns,  p.  41.  The  whole 
ciise  is  given  in  theCoUejifeCiitaloguCjVOl.  i.  p.  37. 

+  On  the  Ulood,  pi.  vi.  fiji.  2.  . 

§  In  the  same  work  (p.  350)  he  speaks  of  nine 
days  ns  a  short  time  for  the  complete  organisa- 
tion and  adaptation  of  adhesions. 


LECTURE  IV. 


Degenerations  and  diseases  of  the  lymph- 
products  of  inflammation. — General  ac- 
count of  degenerations,  as  normal  changes 
to  which  all  living  parts  are  prone  ;  their 
relations  to  the  other  modes  of  natural 
nutrition,  and  their  purposes  ;  their  dif- 
ference from  diseases. —  Varieties  of  nor- 
mal degenerations. 

Characters  of  these  degenerations  whenthey 
affect  inflammatory  products  in  their 
several  stages  of  development. — Degene- 
rations of  fibrine  ;  its  withering,  lique- 
faction, disintegration,  fatty,  calcareous, 
and  pigmental  degenerations.  —  Dege- 
nerations of  lymph-corpuscles;  their 
withering,  degeneration  into  granule- 
cells,  and  disintegration ;  their  calca- 
reous and  pigmental  degenerations  :  for- 
mation of  various  pus-cells,  and  their 
subsequent  degenerations,  as  observed  in 
the  contents  of  chronic  abscesses — Dege- 
nerations of  adhesions,  and  other  exam- 
])les  of  fully  organised  lymph — Diseases 
of  the  products  of  inflammation. 

In  the  last  lectm-e  a  general  history  was 
given  of  the  ehief  developments  of  the 
lymph  exuded  in  the  inflammatory  process. 
I  propose  now  to  tell  a  corresponding  his- 
tory of  its  degenerations  ;  and  herein  to 
describe  what  appear  to  be  the  transitions 
from  the  ordinary  forms  of  lymph  in  its 
primary  state, — its  fibrine  and  its  cor- 
puscles,— to  those  many  lower  forms  enu- 
merated as  molecular  and  granular  matter, 
as  pus-cells,  gramde-cells,  inflammatory 
globules,  and  the  rest.  I  said  that,  for  the 
development  of  lymph  produced  in  inJlam- 
mation,  it  is  requisite  that  the  inflamma- 
tion shall  have  ceased,  and  the  conditions 
of  healthy  nutrition  be  restored.  In  the 
failure  of  this  event,  if  the  inflammation 
continue,  or  the  due  conditions  of  nutri- 
tion be  in  any  way  suspended,  then,  instead 
of  development,  degeneration  may  ensue. 
And  this  may  happen  in  any  of  the  stages 
of  formation  which  I  described  in  the  last 
lecture  :  it  may  happen  ahko  to  the  rudi- 
mcntal  fibi^ne,  or  to  the  carUest  lymph- 
cell,  or  to  either,  in  any  part  of  its  pro- 
gress to  complete  development. 

AUow  me  first  to  illustrate  generally 
wliat  is  to  bo  understood  by  degeneration, 
as  distinguished  from  disease,  and  to  point 
out  some  of  the  larger  principles  which  i.hc 


very  active  inquiries  of  late  years  made 
enable  us  to  enunciate  concerning  degene- 
rations. 

The  usnaUy  admitted  modes  of  normal 
operation  of  tlie  nutritive  processes  are 
tJaree — namely,  develojjment,  growth,  and 
maintenance  or  assimilation.*  The 
accepted  meanings  of  these  terms  are 
known;  and  I  need  only  say  concerning 
them  that  the  maintenance  of  a  part  by 
assimilation  must  not  imply  the  mainte- 
nance of  an  unchanged  state,  biit  a  series 
of  minor  progressive  changes  slowly  worked 
in  the  part,  and  consistent  vsdth  that 
exercise  of  its  functions  which  is  most  ap- 
propriate to  the  successive  periods  of  its 
existence. 

But  to  tliese  three  we  should  add,  as 
another  normal  method  of  nutrition,  the 
process  of  natm'al  degeneration,  such  a8 
occurs  in  advanced  Hfe.  To  degenerate 
and  die  is  as  normal  as  to  be  developed  and 
live  :  the  expansion  of  growth,  and  the  fuU 
strength  of  manhood,  are  not  more  natural 
than  tlie  decay  and  feebleness  of  a  timely 
old  age, — not  more  natural,  because  not 
more  in  accordance  with  constant  laws^ 
as  observed  in  ordinary  conditions. 
As  the  development  of  the  whole  being, 
and  of  every  element  of  its  tissues,  is 
according  to  certain  laws,  so  is  the  whole 
process  regulated,  by  which  all  that  has 
hfe  will,  as  of  its  ovm  workings,  cease  to 
live.  The  definition  of  life  that  Bichat 
gave  is,  in  this  view,  as  untrue  as  it  is 
illogical.  Life  is  so  far  from  being  "  the 
sum  of  the  functions  that  resist  death," 
that  it  is  a  constant  pai-t  of  the  history  of 
life  that  its  exercise  leads  natm-ally  to 
decay,  and  tln'ough  decay  to  death. 

Of  the  manner  in  winch  this  decay  or 
degeneration  of  organisms  ensues  we  know 
but  httle.  Till  within  the  last  few  years 
the  subject  of  degenerations  was  scarcely 
pm-sued  :  and,  even  of  late,  the  inquiries, 
which  ought  to  range  over  the  whole  field 
of  hving  natm-e,  have  been  almost  exclu- 
sively limited  to  the  himian  body.  The 
study  of  development  has  always  had  pre- 
cedence in  tlie  clioico  of  all  the  best 
workers  in  jjhysiological  science.  They  who 
liavo   devoted  many   years   of  laborious 


*  f-ontiiies  on  Nutrition,  in  Medical  Gazuttb 
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thought  and  obsei'vation  to  the  study  of 
the  changes  by  which  the  living  being  is 
developed  from  rudiment  to  perfection, 
have  given  fewer  hours  to  the  investigation 
of  those  by  wliich,  from  that  perfection, 
it  natm-aUy  descends  into  decay  and  death. 
Almost  the  only  essays  at  a  general  illus- 
tration of  the  subject  have  issued  in  the 
ridiculous  notion  that,  as  the  body  grows 
eld,  so  it  retrogrades  into  a  lower  station 
in  the  scale  of  animal  creation.  Tlie  flat- 
tened cornea  is  supposed  to  degrade  the 
old  man  to  the  level  of  the  fish  ;  while  the 
arcus  senilis,  by  a  fancied  eoiTespondence 
with  an  osseous  sclerotic  ring,  maintains 
him  in  the  eminence  of  a  bu'd ;  liis  dry  thick 
cuticle  makes  liim  like  the  paohydermata ; 
and  liis  slu-iveUed  spleen  approximates  liim 
to  the  hmnihty  of  the  moUusk.  One  can 
only  commend  such  day-dreams  to  the  mo- 
dem supporters  of  the  doctrine  of  trans- 
mutation of  species ;  and  they  might,  in- 
deed, form  an  appropriate  supplement  to 
their  scheme,  if  tliey  would  maintain  that, 
in  these  latter  days,  our  species  is  destined 
to  degenerate  in  to  lower  and  yet  lower  forms, 
descending  through  the  grades  by  which, 
in  by-gone  times,  it  ascended  towards  its 
climax  in  hiunanity. 

One  cannot  but  wonder  at  the  compara- 
tive neglect  with  wliich  wiser  men  than 
these  philosophers  have  treated  a  study  so 
full  at  once  of  interest  and  of  importance 
as  this  of  the  natm-al  degeneration  of  the 
body.  It  could  not  be  without  interest  to 
watch  the  changes  of  the  body  as  hfe  natu- 
rally ebbs, — changes  by  which  all  is  un- 
done that  the  creative  force  in  develop- 
ment had  achieved, — by  wliich  all  that  had 
been  gathered  from  the  inorganic  world, 
impressed  with  hfe,  and  fashioned  to 
organic  form,  is  restored  to  the  masses  of 
dead  matter, — to  trace  how  life  gives  back 
to  death  the  elements  on  which  it  had  sub- 
sisted,— the  progress  of  that  decay  thi-ough 
which,  as  by  a  common  path,  the  brutes 
pass  to  their  annihilation,  and  man  to  im- 
mortality. Without  a  knowledge  of  these 
tilings  our  science  of  life  is  very  partial,  very 
incomplete.  And  the  study  of  them  would 
not  lack  tliat  peculiar  interest  which  ap- 
pertains to  inquiries  into  final  caus(js  ;  for 
all  the  changes  of  natural  decay,  or  dege- 
neration; in  living  beuigs,  indicate  this  pur- 
pose and  design — that,  being  gradual  ap- 
proxunations  to  the  inorganic  state  of 
matter,  they  lead  to  conditions  in  which 
the  elements  of  the  body,  instead  of  being 
on  a  sudden  and  with  violence  dispersed, 
may  be  collected  into  those  lower  combi- 
nations in  wliich  they  may  best  rejoin  the 
inorganic  world  ;  they  are  such,  that  each 
creature  may  be  said  to  die  tlu-ough  that 
series  of  changes  which  may  best  suit  it, 
after  death,  to  discharge  its  shai-e  in  tlic 


economy  of  the  world,  either  by  supplying 
nutriment  to  other  organisms,  or  by  taking 
its  right  part  in  the  adjustment  of  the 
balance  always  held  between  the  organic 
and  the  inorganic  masses. 

Nor  would  the  student  of  the  design  of 
these  degenerations  do  well  to  omit  all 
thought  of  their  adaptation,  in  our  own 
case,  to  the  highest  purposes  of  our  exist- 
ence. When,  in  the  progress  of  the  "  calm 
decay"  of  age,  tlie  outward  senses,  and  all 
the  faculties  to  which  they  minister,  grow 
dim  and  faint,  it  may  be  on  purpose  that 
the  Spirit  may  be  invigorated  and  undis- 
tm-bed  in  the  contemplation  of  the  bright- 
ening futui'e ;  that,  with  daily  renewed 
strength,  it  may  free  itself  from  the  encum- 
brance of  aU  sensuous  things,  or  retain 
only  those  fragments  of  thought  or  intel- 
lectual knowledge  which,  though  gathered 
here  on  earth,  yet  bear  the  marks  of  truth, 
and,  being  Trath,  may  mingle  with  the 
truth  from  Heaven,  and  form  part  of  those 
things  in  which  Spirits  of  infinite  pmity 
and  knowledge  may  be  exercised. 

Moreover,  the  changes  of  natural  degene- 
ration in  advanced  life  have  a  direct  im- 
portance in  aU  pathology,  because  the  right 
understanding  of  them  may  guide  us  to 
the  interpretation  of  many  anomalies 
wliich,  while  they  occm*  in  earUer  hfe,  we 
are  apt  to  call  diseases,  but  which  are  only 
prematm-e  degenerations,  and  are  to  be 
considered,  therefore,  as  defects,  rather  than 
as  perversions,  of  the  nutritive  process,  or 
as  diseases  only  in  consideration  of  the 
time  of  then-  occmTence.* 

In  this  view,  it  will  be  a  great  help  to 
our  knowledge  of  disease  if  we  can  deter- 
muie  and  arrange  all  the  changes  that 
mark  the  progress  of  natiu-al  decay  or  de- 
generation, i.  e.  the  decay  of  old  age,  or  of 
natm-ally  abrogated  functions.  They 
seem  to  be  these — 1.  Wasting  or  wither- 
ing; the  latter  term  may  imply  th& 
usually  coincident  wasting  and  drying  of  a 
tissue.  2.  Fatty  degeneration,  including 
many  of  what  have  been  called  granular 
degenerations.  3.  Earthy  degeneration,  or 
calcification.  4.  Pigmental  degeneration. 
5.  Tliickening  of  primary  membranes. 

Of  each  of  these  let  me  cite  one  or  two 
examples. 

Of  withering,  or  wasting  and  drying, 
which  is  perhaps  the  commonest  form  of 


*  One  can  here  have  in  view  only  the  cases  in 
which  the  degeneration  affects  the  whole,  or 
some  considerable  part  of  an  organ;  for  it  is 
very  probable  that  some  of  the  degenerations 
which  we  see  en  masse  in  the  orsnns  of  the  old, 
or  in  the  scats  of  premature  defect  of  nutri- 
tion, are  the  same  as  occur  naturally  in  the  ele- 
mentary structures  of  parts,  previous  to  their 
being  absorbed  and  replaced,  as  it  were  by  one 
particle  at  a  time,  in  the  regular  process  of  nu- 
trition. 
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atrophy,  wo  liavo  abundant  instances  in  tho 
emaciation  oi'  old  age";  in  whicli,  wliile  some 
parts  ai'e  removed  by  complete  absorption, 
others  are  only  decreased  in  size,  and  lose 
the  succulency  of  earlier  age. 

Of  the  fatty  degeneration  in  senility,  we 
have  the  best  proofs,  as  to  its  general  occur- 
rence, in  the  increasmg  obesity  which  some 
present  at  the  onset  of  old  age,  and  in  the 
general  fact  that  there  is  more  fatty  matter 
in  all  the  tissues,  and  most  evidently  m  the. 
bones,  than  there  is  in  earlier  life ;  wlule, 
for  local  senile  fatty  degeneration,  we  find 
the  arcus  senilis,  or  fatty  degeneration  of 
the  cornea,  according  to  the  interesting 
discovery  by  Mi'.  Canton,*  and  the  accu- 
mvdatmg  fatty  or  atheromatous  degenera- 
tions of  arteries. 

The  calcareotts  degeneration  is,  in  old  age, 
displayed  in  the  graduaUy  increasing  pro- 
portion of  earthy  matter  in  the  bones  j  in 
the  extension  of  ossification  to  cartilages, 
whichjinallthe  period  of  vigom',hadretained 
their  embiyonic  state ;  and  in  the  increas- 
ing tendency  to  earthy  deposits  in  the  arte- 
ries, and  other  parts. 

The  pigmental  degeneration  has  its  best 
instances  in  the  gradually  acc^imulating 
black  pigment  spotting  and  streaking  the 
hmgs  ;  in  the  slate  or  ash-colour  which  is 
commonly  seen  in  the  thiia  mucous  mem- 
branes of  the  stomach  and  intestines  of  old 
persons  ;t  and  in  the  black  spotting  of  the 
arteries  of  some  animals,  in  which  pigment 
seems  to  hold  the  place  of  the  fatty  degene- 
rations so  usual  in  om*  own  arteries,  J 

Of  the  thickening  of  primary  membranes 
we  have  mdications  in  the  usual  tliickening 
of  the  tubules  of  the  testes,  and,  I  think, 
of  some  other  glands,  as  then*  func- 
tion diminishes  in  old  age ;  in  the  opaque 
wlaite  thickening  of  the  primary  or  inner 
membrane  of  nearly  all  bloodvessels  ;  and 
in  the  thickening  of  the  walls  of  cartUage- 
cells  m  some  forms  of  ossification.  To 
tliis,  also,  we  have  a  strong  analogy  in  the 
thickening  of  the  cell-walls  of  the  heart- 
wood  of  plants. 

Such  arc  the  changes  which,  singly  or  in 
various  combinations,  constitute  the  most 
evident  degenerations  of  old  age  in  man. 
Their  combinations  give  rise  to  numerous 
varieties  in  their  appearance,  such  as,  e.  g., 
tlic  increase  of  both  fatty  and  earthy  matter 
in  old  bones ;  the  fatty  degeneration  and 
wasting  of  the  pidmonary  membrane  in  tho 


*  Lancet,  April  1850. 

t  It  is  remarkable  that  this  accumulation  of 
pigment  should  be  occurring  in  any  set  of  orf^ans 
while  pigment  is  disappearing  from  other  parts : 
such  as  the  hair. 

%  1  have  seen  a  similar  black  pigmental  dege- 
neration of  the  minute  arteries  of  the  human 
brum. 


emphysematous  lung ;  the  dry,  withered, 
and  darkly  tinged  epidermis  ;  the  coincident 
fatty  and  calcareous  deposits  in  old  arteries. 
But  I  need  not  dwell  on  these,  nor  on  the 
conditions  which  determine  the  occurrence 
of  one  rather  than  another  mode  of  degene- 
ration ;  for  these  I  cannot  tell.  Let  me  rather 
obsei-ve  that,  taken  suigly,  all  the  changes 
I  have  enumerated  display  certain  charac- 
ters, which  shoidd  be  present  ui  every  pro- 
cess that  may  be  justly  called  a  degenera- 
tion, and  distinguished  from  disease.  In 
all  true  degenerations  these,  or  most  of 
these,  following  characters  shoidd  concm*: — 
Fii'st,  and  before  all  others,  it  shoidd  be 
a  change  naturally  and  usually  occurring,  m 
one  or  more  parts  of  the  body,  at  the  ap- 
proach of  the  natural  termination  of  life, 
or,  if  not  then  beginning,  yet  then  regu- 
larly increasing. 

2.  It  should  be  a  change  in  which  the 
new  material  is  of  lower  chemical  composi- 
tion, i.  e.,  is  less  remote  from  inorganic 
matter  than  that  of  which  it  takes  the 
place.  Thus,  e.  g.,  fat  is  lower  than  any 
nitrogenous  organic  compound,  and  gela- 
tine lower  than  albumen,  and  earthy  mat- 
ter lower  than  all  these. 

3.  In  structm-e,  the  form  should  be  less 
developed  than  that  of  which  it  takes  the 
place :  it  should  be  either  more  Kke  inor- 
ganic matter,  or  less  advanced  beyond  the 
form  of  the  mere  granule  or  the  sunplest 
cell.  Thus  the  approach  to  crystalline 
form  in  the  earthy  matter  of  bones,  and 
the  crystals  in  certain  old  vegetable  cells, 
are  characteristic  of  degeneration ;  and  so 
are  the  granules  of  pigment  and  of  many 
granular  degenerations,  and  the  globules  of 
oil  that  may  replace  muscular  fibres  or  the 
contents  of  gland-cells. 

4.  In  function,  the  part  should  have  less 
power  in  its  degenerate  than  in  its  natural 
state. 

5.  In  its  nutrition,  it  should  be  the  seat 
of  less  frequent  and  less  active  change, 
and  without  capacity  of  growth,  or  of  de- 
velopment. 

Such  are  tho  characters  of  degenerations ; 
and  there  are  many  things  wliich  show 
that  the  assumption  of  these  characters  is 
to  be  ascribed  to  a  defect,  not  to  a  perver- 
sion, of  tlie  vital  force,  or  of  the  conditions 
of  nutrition. 

Thus  {a)  these  are  aU  apt  to  occur  in  a 
part  of  which  the  functions  are  abrogated : 
a  motionless  limb  wastes  or  becomes  fatty 
as  surely  as  an  old  one  does,  (i)  They 
often  occur,  too,  in  parts  that  fail  to  attain 
the  development  for  wliich  they  seemed  to  bo 
intended.  ThxiSjCg.,  fatty  degeneration  usu- 
ally ensues  in  the  cells  of  unfruitfid  Graafian 
vesicles.*     (c)  They  bear  also  a  certain 


*  lleinhnrdt  in  Traiibe's  Beitiiige,  13.  i. 
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general  analogy  to  the  oliangcs  that  ensue 
iu  some  of  tlic  nmtci-ials  that  are  habitually 
excreted  from  the  body ;  in  the  construc- 
tion or  composition  of  wliieh  materials  one 
seems  to  have  an  instance  of  the  gradual  su- 
pervention of  tlie  ordinai-y  or  imitable  pro- 
cesses of  chemistry,  (d)  Again,  they  display 
livmg  parts  tolerating  the  presence  and  in- 
corporation of  inorganic  or  dead  matter ;  fat 
being  commonly  mtilti-ated  about  degene- 
rate cells  and  membranes,  and  earthy 
matter  with  it,  even  in  the  crystallme 
form,  (e)  And,  lastly,  and  perhaps  most 
clearly,  the  origin  of  degenerations  from 
defective,  rather  than  from  perverted,  con- 
ditions of  nutrition,  appears  in  the  fact 
that  one,  at  least,  of  them  may  be  pro- 
duced artificially.  The  fact  observed  by 
Dr.  Quain,*  that  the  fatty  degeneration  of 
muscular  fibre  is  closely  imitated  when 
healthy  dead  muscle  is  placed  in  dilute 
acid,  suggests,  as  the  formation  of  adipo- 
cire  did  to  Dr.  Williamsf  that,  during 
life,  the  change  of  the  protein-compound, 
which  leaves  the  residuimi  of  fatty  matter, 
is  one  of  common,  that  is,  of  imitable 
chemistry.  Now  we  may  be  sm*e  that 
where  tliis  chemistry  prevails,  there  the 
forces  or  conditions  of  life  are  in  defect. 

From  the  whole,  we  may  safely  hold 
that,  as  the  changes  to  wliich  the  several 
tissues  are  natiu-ally  prone  in  old  age  are 
the  results  of  defect,  not  of  perversion,  of 
the  nutritive  process,  so  are  the  correspond- 
ing changes  when  they  happen  in  earher 
life;  although,  tlirough  then-  appearing 
prematm'cly,  tliey  may  m  this  case  bear 
the  features  of  disease.  Tlierefore,  we 
should  be  prepared  to  separate  from  the 
catalogue  of  diseases  aU  those  changes  in 
wliich  we  find  the  marks  of  degeneration 
alone ;  for  the  distinction  of  degeneration 
from  diseases  must  be  an  essential,  though 
often  it  may  be  an  obscm-e,  one.  The  one 
is  natural,  thougli  it  may  be  pi'ematm*e  ; 
the  otlier  is  always  imnatural :  the  one  has 
its  origin  within,  the  other  without,  the 
body :  the  one  is  constant,  the  other  as 
various  as  the  external  conditions  in  which 
it  may  arise :  finally,  to  the  one  we  are 
prone,  to  the  other  only  Hable. 

I  wdll  now  proceed  to  describe  what, 
in  accordance  with  the  foregoing  observa- 
tions, appear  to  be  the  chief  degenerations 
of  inflammatory  products.    As  I  liave  said, 


*  Lancet,  Report  of  Meclico-Cliir.  Soc,  April, 
1850. 

t  Principles  of  Meilicine.  Kokitinsky  has 
always  held  that  tlie  fatty  and  earthy  niatlcrs  of 
defjeneriitions  are  residues  of  tlie  truiisforinations 
which  the  higher  compounds  of  the  tissues 
have  undergone ;  part  of  the  products  of  the 
transformation  bemp  absorbed,  and  part  (at 
least  in  many  cases)  rcmainiiifj;  in  the  place.  See, 
also,  the  Lectures  on  Nutrition,  p.  40. 


the  degeneration  may  begin  in  any  period 
of  the  formation  of  the  lymph,  as  well  in 
its  rudunental  as  in  its  fully  organised 
state ;  and  that  which  deterrmnes  for  de- 
generation rather  than  development  seems 
always  to  be  the  continued  suspension  of  tlie 
conditions  of  nutrition. 

The  following  appear  to  be  the  chief  de- 
generations of  the  fibrine  of  IjTnph,  or  of 
the  materials  derived  from  its  earliest  stages 
of  development : — 

1.  It  may  wither — wasting,  and  becom- 
ing firmer  and  drier,  passing  into  a  state 
which  Rokitansky*  has  designated  homy. 
One  sees  the  best  examples  of  this  change  of 
fibrine  in  the  vegetations  on  the  valves  of  the 
heart,  or  in  the  large  arteries,  when  they 
become  yellow,  stiff,  clastic,  and  nearly 
transparent.!  The  fibrine  may,  in  tliis 
state,  show  no  marks  of  development  into 
tissue,  but  may  have  all  the  simpheity  of 
structure  of  ordinary  fibrine,  beuig  only 
drier  and  more  compact.  A  similar  cha- 
racter is  nearly  acqiured  when  lymph  is  depo- 
sited over  a  lung  which  is  extremely  com- 
l^ressed  in  empyema,  or  in  hydrothorax.J 
The  tough  di-y  lymph  that  here  forms  tlie 
greyish  layer  over  aU  the  lung  is  not  always 
developed,  though  it  may  adliere  firmly :  it 
is  withered,  wasted,  and  dried  (as  the  Imig 
itself  may  be)  in  consequence  'of  the  com- 
pression. 

2.  Fibrine  is  subject  to  a  degeneration 
which  we  may  compare  with  fatty  degene- 
ration. In  the  coagula,  or  soUd  i^arts  of 
effusions,  that  are  fomid  in  the  lower  fonns 
of  inflammation,  or  iu  very  mJiealthy  per- 
sons, the  fibrine  is  usually  not  clear  and 
uniform,  and  filamentous,  but  rather  opaque 
or  tm-bid,  nebulous  or  dotted,  presenting 
just  such  an  appearance  as  marks  the  ear- 
Uest  stages  of  fatty  degenerations  in  the 
muscular  fibrils.  In  such  coagula  as  these, 
also,  one  sees,  not  unfrequently,  minute, 
shining,  black-edged  particles,  which  we 
may  know  to  be  drops  of  oil ;  while  some 
general  alteration  iu  the  composition  of 
the  fibrine  is  shown  by  its  not  being  made 
transparent  with  acetic  acid.  In  all  such 
cases  as  these  tlie  fibrine  is  also  veiy  soft, 
and  easily  broken  :  it  is  devoid  of  all  that 
toughness  and  elasticity  wliich  is  the  pecu- 
liar characteristic  of  well-formed  fibrine ; 
and  by  breaking  it  up,  one  may  see  the 
meaning  of  what  one  so  often  finds  in  the 
lowest  forms  of  inflammatory  exudation, 
such  as  occur  in  erysipelas  and  tyiihus,^ — 
namely,  fihns  and  fragments  of  molecular 
and  dotted  substance,  floating  in  fluid  that 
is  made  turbid  by  them,  and  by  abimdant 


*  Vol.  i.  p.  229. 

t  As  in  a  case  in  the  Museum  of  St.  Bartho- 
lomew's, ser.  xii.  55. 

i  As  in  the  College  Museum,  No.  1756  A,  ami 
1757. 
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minute  molcoiilcs  and  granules  and  par- 
ticles of  oily  matter.  These  vcpi'csont  the 
disintegration  of  fibrine  that  has  degene- 
rated after  clottmg,  or  has  thus  solidiiied 
m  an  imperfect  coagvilation.  Of  such 
changes,  also,  an  excellent  instance  is  pre- 
sented in  tlie  softening  and  disintegi'ation 
of  the  clots  within  the  heart,  which  Mr. 
Grulhver*  has  described,  and  wliich  might 
be  studied  for  the  illustration  of  the  corre- 
sponding changes  in  inflammatory  lymph. 

We  have  examples  of  numerous  varieties 
of  this  degeneration  and  disintegration  of 
fibiine  formed  in  inflammation.  It  is  a 
prmcipal  constituent  of  most  of  what  has 
been  called  "  aj)lastic  lymph,"  m  inflam- 
mation of  the  serous  membranes.  Similar 
fibrine  occurs,  mingled  with  mucus,  in  the 
severer  inflammations  of  the  mucous  mem- 
branes. And  to  the  same  source  we  may 
trace  most  of  that  molecular  and  gi'anular 
matter  which  is  usually  mingled  with  pus 
fonned  by  the  suppm-ation  of  inflammatory 
indurations — with  the  variously  changed 
corpuscles  of  "  scrofulous  matter"  —  or 
with  the  granule-cells,  and  other  corpuscles 
of  pnemnonia,  and  the  Uke  inflammations. 
At  least,  this  disintegration  of  flbrme  is 
probably  a  frequent  origin  of  such  mole- 
cular matter ;  while  the  quantity  of  fatty 
matter  present  in  pus  and  the  products  of 
pneimionia,  and  its  gi-adual  increase,t  while 
pus  is  retamed  in  an  abscess,  confirm  the 
view,  that  the  changes  here  described  are 
of  the  nature  of  fatty  degeneration. 

Wlien  we  see  how  a  large  mass  of  in- 
flamed hard  substance  will  become  fluid, 
as  it  suppurates,  and  this  with  scarcely 
any,  if  any,  increase  of  bulk,  we  may  be- 
heve  that  another  change  of  which  fibrine 
is  capable  in  degeneration  is  its  Uquefac- 
tion.  In  such  a  swelling  as  a  hard  bubo, 
or  a  hard  chronic  abscess,  we  may  be  nearly 
sure  there  is  coagulated  fibrine,  both  from 
the  general  circumstances  of  the  inflamma- 
tion, and  because  neither  corpuscles  alone, 
nor  fibrine  in  the  liquid  state,  would 
give  such  hardness.  The  suppuration, 
therefore,  of  such  a  sweUing,  if  without 
increase  of  bidk,  can  hardly  be  explained, 
except  on  condition  of  the  fibrine,  wliich 
had  coagulated,  becoming  sgain  Uquid. 
The  occasional  liquefaction  of  clots  out  of 
the  bodyt  makes  this  more  probable  ;  but 
I  am  not  sure  tliat  it  can  be  pi'oved  by 
any  more  direct  facts. 

I  may  here  refer  to  a  point  of  some  prac- 
tical importance    connected  with  these 


*  Medico-Chirurf^ical  Transactions,  vol.  xxii. 
t  Gerber,  AIlE:em.  Anatornie,  48. 

*  As  in  cnsps  by  Nasse  and  De  la  Ilarpc,  quoted 
by  Henle,  in  his  Zeitschrift,  H.  ii.  p.  IfiO.  See 
nlso  Vircliow  on  the  .same  sul)ject,  in  the  JCeit- 
schnft,  B.  iv.  Henle  refers  to  this  same  liquefac- 
tion the  changes  that  ensue  in  emitted  semen. 


forms  of  degeneration  of  lymph,  whether 
aflecting  fibrine  or  corpuscles.  When  the 
fibrine  has  withered  and  become  diy,  it  is 
probably  put  out  of  the  capacity  of  being  fiu'- 
ther  developed,  and  is  rendered  passive  for 
fm-ther  harm  or  good,  except  by  its  mecha- 
nical elfects.  But  the  molecular  and  fatty 
degenerations  are  yet  more  beneficial,  in 
that  they  bring  the  lymph  into  a  state 
favom-able  to  its  absorption,  and,  therefore, 
favourable  to  that  which  is  termed  the 
"  resolution"  of  an  inflammation  in  which 
lymph  has  been  ah-eady  fonned.  I  sup- 
pose it  may  be  considered  as  a  general 
truth,  that  the  elements  of  a  tissue  cannot 
be  absorbed  so  long  as  they  retain  their 
healthy  state.  There  is  no  power  of  any  ab- 
sorbent vessels  that  can  disintegrate  or 
decompose  a  healthy  portion  of  the  body  : 
for  absorption,  there  must  be  not  only  an 
absorbing  power,  but  also  a  previous  or 
concurrent  change,  as  it  were  a  consent, 
in  the  part  to  be  absorbed  ;  so  that  it  may 
be  reduced  (or,  rather,  may  reduce  itself) 
into  minutest  particles,  or  may  be  dissolved. 
And  this  change  is  probably  one  of  dege- 
neration, not  death,  in  the  part ;  for  dead 
matter  is  rather  discharged  from  the  body 
than  absorbed. 

Now  there  are  some  facts  which  indicate 
the  probabihty  that  the  fatty  degeneration 
is  that  which  commonly  precedes  the  natu- 
ral absorption  of  many  nonnal  parts ;  or, 
rather,  that,  in  the  change  which  they  un- 
dergo before  absorption,  fatty  matter  is  one 
of  the  products,  and  that  the  principal 
evident  difference  between  the  atrophy  of  a 
part  which  is  manifested  by  its  wasting, 
and  the  atrophy  which  is  manifested  by 
fatty  degeneration,  is,  that  the  fatty  mat- 
ter, which  is  absorbed  in  the  former  case,  is 
retained  in  the  latter.  However  this  may 
be,  it  is  certain  that  the  disintegration  and 
fatty  degeneration  of  the  fibrine-products 
of  inflammation  bring  them  into  a  state 
most  favourable  for  absoi-ption  ;  indeed,  one 
may  see  in  fibrine  thus  changed  many  things 
which,  in  regard  to  the  fitness  for  absorj)- 
tion,  make  it  pai'allel  with  chyle.*  Of 
such  absorption  of  fibrine  we  may  find 
many  instances.  In  rheumatic  iritis  we 
may  believe  the  lymph  to  be  fibrinous  ;  but 
we  see  its  complete  absoi^^tion  taking 
place  ;  and  the  recent  observations  of  Dr. 
Xirkes  on  the  rarity  of  adhesions  of  the 

*  See  also  the  infrenious  contrast  of  the  pro- 
gress of  chyle  and  the  regress  of  pus  drawn  by 
Gerber,  in  his  AUgem.  Anntomie,  \k  49. 

One  assumes  that  the  absorption  of  visible 
particles  is  possible  here,  as  it  is  commonly  as- 
sumed to  be  in  chyle ;  but  the  pnssaife  of  such 
particles  throuff  li  the  membranous  walls  of  blood- 
vessels is  only  imaginable.  Can  it  bo  that  they 
pass  into  the  vessels  by  being  incorporated  in  the 
tissue  adjacent  to  thoin,  iiiKr  then  by  being  gra- 
dually shifted  intothciM  in  the  mutations  of  par- 
ticles that  are  eH'ectcd  in  nutrition  ? 
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poricardium,  in  comparison  with  the  fre- 
quency of  percarditis,*  may  be  in  the  same 
manner  explained.  In  rheumatic  pericar- 
ditis wo  may  bo  sure  fibrine  is  eifused  ;  and 
the  observed  friction-sound  lias,  in  at  least 
one  case,  proved  its  coagulation ;  yet  in 
this  case,  when  death  ocemTcd  four  months 
afterwards,  scarce  a  trace  of  fibrine  was 
found  in  the  pericarchiun  :  it  had  been  ab- 
sorbed, and  the  degeneration  I  liave  been 
describing  was  probably  the  preparation 
for  its  absorption. 

3.  I  am  not  aware  of  any  direct  proof  of 
the  calcareous  degeneration  ensuing  in  the 
fibrinous  part  of  an  inflammatory  exuda- 
tion ;  but  we  have  the  strongest  evidence 
from  analogy  for  beUeving  that  this  change 
may  be  a  freqvient  one.  For  there  are  nu- 
merous instances  of  calcifications  of  fibrme 
within  the  vessels — as,  e.  g.  in  the  ordinary 
formation  of  plileboUthes  from  clots  of 
blood,  in  the  branching  and  u'regular  pieces 
of  bone-like  substance  fomid  in  oblite- 
rated veins,  and  in  the  himps  and  grains 
of  substance  hke  mortar  imbedded  in  fibri- 
nous deposit  in  the  heart's  valves.  We 
can,  therefore,  hardly  doubt  that  the  fibrine, 
even  before  development,  may  take  part  in 
formations  of  earthy  matter  in  inflamma- 
tory products  ;  but  the  calcareous  degene- 
ration is  much  more  frequent  m  pm'uleut 
fluids,  and  in  the  later  developments  of 
lymph. 

4.  Lastly,  we  have  examples  of  the  pig- 
mental degenerations  of  fibrinous  lymph  in 
the  varioiis  shades  of  grey  and  black  which 
often  pei-vade  the  lymph  formed  in  perito- 
nitis, and  which  are  produced,  not  by  stam- 
ing  or  discoloration  of  the  blood  by  mtes- 
tinal  gases,  but,  according  to  Rokitansky, 
by  the  incorporation  of  free  pigment-gra- 
nules. 

Such  appear  to  be  the  degenerations  of 
the  fibrinous  lymph  of  inflammation  :  such 
at  least  are  the  changes  in  it  which  we  may 
refer  to  defects  in  its  power  or  conditions 
of  nutrition,  because  they  correspond  witl  i 
changes  that  may  be  traced  in  the  gradual 
degenerations  of  old  age.  I  need  hardly 
say,  that  it  is  only  by  such  correspond- 
ence that  we  can  iutei-pret  them ;  for 
when  we  find  them,  it  is  altogether  beyond 
ovir  power  to  tell,  by  direct  observation, 
whetlier,  or  in  what  way,  the  conditions  of 
nutrition  were  defective. 

The  corpuscular  constituents  of  Ij-mph, 
in  any  of  their  stages  of  development,  may 
retrograde,  and  then  present  degenerations 
corresponding,  and  oiten  concurrent,  with 
those  which  I  have  just  described. 

a.  Their  withering  is  well  seen  in  some 
forms  of  what  is  called  scrofulous  matter, 


*  Medical  Gazette,  April  1849. 


sncli  as  occur  ui  chronic  and  nearly  sta- 
tionary scrofulous  enkrgemcnts  of  lym- 
phatic glands.  In  the  dull  oclu-e-yellow- 
coloured  and  lialf  dry  material  imbedded 
in  sucli  glands,  may  be  foimd  abundant 
cells,  coUapsed,  slu-ivelled,  wTinkled,  gUs- 
tening,  and  altogether  irregular  in  size  and 
form.  One  might  suppose  them  to  be  the 
remnants  of  pus  dried-up,  or  the  corpuscles 
of  clu'onic  tuberculous  matter,  if  it  were 
not  tliat  among  them  arc  some  with  nuclei 
shi'ivcUed  like  themselves,  and  some  elon- 
gated and  attenuated,  which  are  evidently 
such  as  withered  aftei*  they  liad  been  deve- 
loped into  the  formof  fibro-cells;  into  wliich 
form  it  is  certain  tliat  neither  pus-cells  nor 
tubercle-ceUs  ai'e  ever  changed. 

These  are  the  best  examples  of  withered 
lymph-corpuscles  ;  but  they  may  be  also 
found  in  the  pus  of  chronic  abscesses, 
especially,  of  course,  in  that  of  such  ab- 
scesses as  ensue  by  suppuration  of  lymph- 
deposits  Hke  those  just  referred  to.  It 
may  be  liard  sometimes  to  say  whether 
corpuscles  in  these  cases  may  not  be  pus- 
corpuscles  shirivelled  up  :  but,  on  the  whole, 
I  am  inchned  to  beheve  that  the  shrivelled 
corpuscles  of  the  pus  of  chronic  abscesses 
are  usually  derived  from  the  lymph,  in  which, 
having  withered,  they  had  become  incapable 
of  further  change. 

b.  The  fatty  degeneration  of  lympli- 
ceUs  is  shown  in  their  transition  into  gra- 
nule ceUs.*  We  owe  the  first  demonstra- 
tion of  this  to  the  excellent  observations 
of  Ecinhardt,t  who  has  also  shown  how, 
by  similar  degenerations,  corresponding 
forms  of  granule-cells  may  be  derived  from 
the  primary  ceUs  of  almost  all  other,  both 
normal  and  abnormal,  structures. 

Tliis  method  of  degeneration  appeai-s 
peculiarly  apt  to  occm'  in  the  inflamma- 
tions of  certain  organs — as,  especially,  the 
lmigs,t  brain,  and  spinal  cord  ;  but  it  may 
be  foxmd  occasionally  prevalent  in  the 
lymph  of  nearly  aU  other  parts,  and  in  the 
granulations  fonning  the  walls  of  abscesses 
or  of  fistuhe.  It  may  occur  alike  in  the 
early  forms  of  lymph-'cells,  and  after  they 
have  already  elongated  and  attenuated 
themselves,  as  for  the  formation  of  fila- 
ments, and  after  they  have  degenerated 
into  pus-cells.  The  changes  of  transition 
are  briefly  these : — The  Ijnnph- cells,  wliich 
may  have  at  first  quite  normal  charac- 
ters, such  as  I  have  assigned  to  "pri- 


*  Tlie  exudation-cells  of  Dr.  Hughes  Bennett ; 
tlie  infl-mimntory  globules  of  Gluge. 

t  Trnube's  Bekrage,  H.  ii.  217,  e  s. 

Observations  similar  to  part  of  those  of  Re^n- 
hardt  were  made  independently  by  Dr.  Andrew 
Clark  (see  Mkdicai,  Ga/.kttu,  vols.  xlii.  xliii.) 

%  Dr.  Gairdner  describes  also  the  formation 
of  granule-cells  from  epithelium-cells  in  pneu- 
monia (Contributions  to  the  I'atbology  of  the 
Kidnev,  p.  20). 
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morclial  cells,"  present  a  gi-adual  increase 
of  sliining  black-edged  pai'ticles,  lilce  mi- 
nute oU-di'ops,  wMcli  accumulate  in  the 
cell-cavity,  and  increase  in  number,  and 
sometimes  in  size  also,  till  tliey  nearly  fill 
it.  The  fatty  natm-e  of  these  particles  is 
proved  by  theh-  solubility  m  ether :  and 
then-  accumulation  is  attended  mth.  a  gra- 
dual enlargement  of  the  cell,  which  also 
usually  assumes  a  more  oval  form.  More- 
over, while  the  fatty  matter  accumulates, 
the  rest  of  the  contents  of  the  cell  be- 
comes very  clear,  so  that  all  the  interspaces 
between  the  particles  are  quite  transparent ; 
and,  coincidently  with  all  tliese  changes, 
the  nucleus,  if  any  had  been  formed,  gra- 
dually fades  and  disappears. 

I  need  hardly  say,  that  in  these  particu- 
lars the  changes  of  the  lymph-cells,  (wliich 
may  also  occiu-  when  they  have  been  already 
developed  into  the  form  of  fibro -cells,)  cor- 
respond exactly  with  those  of  the  fatty  dege- 
nerations observed  in  the  cells  of  the  hver 
or  kidney,  or  in  the  fibres  of  the  heart. 
There  can  be  hardly  a  doubt  of  the  natm-e 
of  this  process  ;  and  it  presents  an  impor- 
tant parallel  with  the  similar  changes  de- 
scribed in  fibrine.  For,  we  may  observe, 
first,  that  where  this  degeneration  is  apt  to 
occur  in  lymph,  it  is  least  Ukely  to  be  de- 
veloped. A  proper  indm'ation  and  tough- 
ening of  the  lungs  and  brain,  such  as  might 
happen  thi'ough  development  of  the  pro- 
ducts of  inflammation,  is  extremely  rare  ; 
it  is  scarcely  seen,  except  in  the  scars 
by  which  the  damages  of  disease  are  healed. 
And,  besides,  this  degeneration  is  a  step 
towards  the  absorption  of  the  lymph ;  for 
commonly  we  may  trace  yet  later  stages  of 
degeneration  in  these  granule-ceUs.  They 
lose  theu'  ceU- walls,  and  become  mere  masses 
of  granules  or  fatty  particles,  held  toge- 
ther for  a  time  by  some  pellucid  substance, 
but  at  last  breaking  up,  and  scattering 
their  components  in  Httle  clusters,  or  in 
separate  granules. 

Thus,  if  at  no  earlier  period  of  their 
existence,  or  after  no  fewer  changes,  the 
lymph-corpuscles  may  pass  into  a  con- 
dition as  favourable  for  absorption  as 
is  that  of  the  fibrine  when  similarly  dege- 
nerate and  broken  up :  and  such  as  tliis, 
we  may  believe,  is  a  part  of  tlie  process  by 
which  is  accomplished  that  "  clearing  up" 
of  the  solidified  lung,  which  is  watched 
with  so  much  interest  in  pneumonia. 

c.  I  may  speakvery  briefly  of  the  calcareous 
and  the  pigmentary  degenerations  of  the 
lymph-cells.  Thoformcrappcar  in  cases  such 
as  Henlc*  refers  to,  in  which  granule-ceUs 
are  composed  not  whoUy  of  fatty  m  attcr,  but 
in  part  also  of  granules  of  earthy  matter. 
In  this  combination  they  correspond  with 


*  In  his  Zeitschrift,  B.  ii. 


the  common  rule ;  for  the  fatty  and  earthy 
degenerations  are  usually  coincident :  they 
are  combined  in  the  advanced  stages  of  the 
degenerations  of  arteries,  and  may  be  said 
to  have  then'  normal  coincidence  in  ossifi- 
cation. Of  the  pigmentary  degenei'ation 
of  lymph-ceUs  there  are,  I  suppose,  exam- 
ples in  the  black 'matter  effused  in  perito- 
nitis :  but  the  best  examples  are  in  the 
cells  of  bronchial  mucus,  to  which  I  have 
ah'cady  referred. 

But  I  pass  quickly  by  these,  that  I  may 
speak  of  the  degenerations  of  lymph-ceUs 
into  pus-cells,  or,  more  generally,  of  the 
process  of  suppm-ation  that  is  connected 
witli  inflammation.  The  purulent  is  the 
most  frequent  degeneration  of  lymph,  en- 
sviing  in  nearly  aU  cases  in  which  it  is 
placed  in  conditions  unfavom-able  to  its 
development — as,  in  the  persistence  of  in- 
flammation, or  in  exposm-e  to  ah",  or  in  gene- 
ral defects  of  vital  force. 

Of  the  conversion  of  lymph  into  pus 
we  have  numerous  evidences ;  but  a  few 
may  suffice  for  the  proof. 

1.  The  fluid  of  such  vesicles  as  those  of 
herpes  is,  in  the  flrst  instance,  a  pure 
lymph,  containing  corpuscles  which  might 
be  taken  as  types  of  the  lymph-  or  exuda- 
tion-corpuscles. If  we  watcli  these  vesi- 
cles, we  see  theu-  contents  not  increased, — 
rather,  by  evaporation,  they  are  diminished ; 
but  the  lymph  is  converted  into  pus,  and 
pus-cells  are  now  where  lymph-ceUs  were. 
And  ihe  changes  may  ensue  very  quickly : 
I  think  I  have  known  it  accomplished  in 
twelve  hours  at  the  most. 

2.  In  like  manner,  when  we  watcli  the 
progress  of  an  abscess,  we  may  find  one  day 
a  circumscribed,  hard,  and  quite  solid  mass, 
and  in  a  few  days  later  the  soUd  mass  is 
fluid,  and  this  with  Uttle  or  no  increase  of 
bulk.  Now  the  incipient  solidity  and 
hardness  are  due  to  lymph ;  the  later  fluid 
is  pus,  and  the  change  is  the  conversion 
of  lymph  into  pus. 

3.  The  relation  of  lymph-  and  pus-cells  is 
also  shown  in  this ;  that  they  often  camiot 
be  distinguished  from  one  another.  Even 
in  common  suppuration  of  a  graniilating 
wound,  the  granulation-cells  (wliich  cannot 
be  distinguished  from  lympli-ceUs)  appear 
to  be  convertible  into  pus-ceUs  ;  superficial 
cells  being  detached  in  pus,  wlule  deeper 
ones  arc  being  developed  into  filaments. 
But  in  worse-fonned  granulations,  as  in 
those  lining  a  sinus  or  fistula,  the  cells  are 
often  by  no  characters,  except  by  their 
forming  a  soUd  tissue,  distinguishable  from 
pus-colls.  One  may  see  tlie  same  conversion 
of  lymph  into  pus  thus  illustrated  :  an 
amputation  tlirough  tlio  thigli  was  per- 
foi-racd  when  aU  the  parts  divided  were 
infiltrated  with  lymph  ciluscd  in  conncc- 
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tion  with  acuto  traumatic  inflaramation  of 
tlie  knee-joint.  Next  day  pus  flowed  freely 
fi'oni  the  wound.  Now,  in  an  amputation 
through  healthy  tissues,  free  suppm-ation 
does  not  appear  till  after  tlu'ee  or  four 
days :  the  pus  here  seen  must  have  been 
formed  by  the  conversion  of  tlie  lymph  pre- 
viously infiltrated  in  the  divided  tissues. 

These  facts,  wliile  they  may  prove  that 
the  pus-cells  are  commonly  the  result 
of  degeneration  of  lymph-cells,  may  also 
serve  to  show  that  the  question  whether 
pus-cells  are  ever  formed  m  another  way,  or 
are  everan  origmalor  primary  product  of  in 
flammation,  cannot  be  positively  settled.  We 
cannot  always  discern  a  preliminary  lymph- 
stago;  but  neither  can  we  always  distin- 
guish lymph-cells  fi-om  pus-ceUs,  nor  can 
we  see  in  how  very  brief  a  time  the  trans- 
formation may  beaccomphshed. 

Assuming,  however,  that,  when  it  appears 
as  an  inflammatory  product,  the  pus-cell  is 
always  either  an  ill-formed  or  a  degenerate 
lymph-ceU.,  wemaybeUeve  that,  of  the  va- 
rious forms  which  it  presents,  some  depend 
on  the  peculiar  defectiveness  of  the 
lymph ;  some  on  the  state  which  the 
lymph-cell,  previously  well-formed,  had  at- 
tained beibre  its  degeneration  began  ;  and 
others  on  the  further  degenerations  wliich 
may  have  taken  place  after  the  characters 
of  the  pus-cell  have  been  acquired.* 

I  would  especially  observe,  that  in  speci- 
mens of  what  might  be  called  "  good"  pus, 
we  may  find  thi'ee  prmcipal  forms.  There 
are — 1st,  some  corpviscles  presenting  the  pe- 
cuhar  and  weU-knovm  granulated  or  wruxkled 
appearance  of  pus-cells,  but  from  which  water 
will  raise  up  no  cell-wall ;  2d,  fi-om  others, 
hke  these  at  first  sight,  water  will  raise  a 
ceU-wall,  and  will  show  that  the  former 
kind  consist  of  only  such  a  substance  as 
forms  the  contents  of  these  ;  3d,  in  others, 
even  when  no  water  is  added,  a  cell-wall  is 
visible,  and  within  this  are  gi-anulated  con- 
tents, with  a  more  or  less  distinct  nucleus 
imbedded  in  them.  In  all  these  forms, 
moreover,  the  addition  of  acetic  acid  visually 
displays  a  single  or  a  bipartite  or  tripartite 
nucleus.  Now,  it  may  be  that  these  repre- 
sent tliree  diSerent  stages  of  the  pus-ceU, 
either  developing,  or,  more  probably,  de- 
generating ;  but  I  thmk  it  is  much  more 
hkely  that  these  forms  are  the  results  of  the 
purulent  degeneration  beginning  in  lymph- 
cells  at  different  stages  of  then*  de- 
velopment. There  is  so  remarkable  a  cor- 
respondence between  these  three  varieties 
of  pus-corpuscles,  and  the  three  chief  forms 


*  It  may  be  added  that  other  rudimental  cells, 
besides  those  of  lymph,  may  be  so  altered  as  to 
resemble  exactly  the  ordinary  pus-cells.  In 
many  of  the  supposed  cases  of  pus  in  the  blood ,  the 
bodies  taken  for  pus-cells  were  certainly  only  al- 
tered white  bloou-corpuscles. 


wliich  I  described  as  obsei-vable  in  the  de- 
velopment of  the  prbnordial  cell  of  lymph, 
that  one  cannot  but  suspect  that  the  three 
forms  in  the  pus  represent  correspondhig 
and  similar  degenerations  from  the  three 
forms  in  the  lymph. 

Wlien  once  formed,  the  puB-eells,  if  they 
are  retained  witliui  the  body,  have  no 
course  but  to  degenerate  further ;  it  b  cha- 
racteristic of  their  being  already  degene- 
rate, that  they  can  neither  increase  nor 
develope  tliemselves.  The  various  coq^us- 
cles  found  in  pus,  besides  those  I  have 
ah-eady  mentioned,  must  find  their  inter- 
pretation in  these  degenerations;  for  the 
pus -cells  are  prone  to  aU  the  degenerations 
that  I  described  as  occurring  in  the  lymph- 
cells. 

a.  They  may  wither,  as  in  the  scabbing 
of  pustular  eruptions,  or  in  long-retained 
and  half-dried  strumous  abscesses. 

b.  Or,  they  may  be  broken  up,  whether 
before  or  after  passing  into  the  fatty  dege- 
neration, which  is  one  of  their  most  com- 
mon changes,  and  in  which  they  are  trans- 
foi'med  into  granule-cells.  It  is  tliis  break- 
ing-up  into  minute  particles  which,  pro- 
bably, precedes  the  final  absorption  of  pus. 

c.  Or,  lastly,  both  the  cells  and  the  fluid 
part  of  the  pus  may  alike  yield  fatty  and 
calcareous  matter,  and  this  may  either  re- 
main diffused  in  fluid,  or  may  dry  into  a 
fiirm  mortar-hke  substance. 

It  is  to  such  degenerations  as  these,  in 
various  degrees  and  combinations,  and 
variously  modified  by  ch'cumstanees,  that 
we  must  ascribe  the  diverse  appearances  of 
the  contents  of  chronic  abscesses  and  of  the 
substances  left  after  their  healuig.  In  such 
abscesses  we  may  find  mixtiu-es  of  jDus-ceUs, 
granule-cells,  and  moleculai' matter,  diffused 
in  more  or  less  hqiiid ;  or  all  ccUs  may  be 
broken  up,  and  then*  debris  may  be  found 
mingled  with  minute  oily  particles,  wliich 
appear  in  all  such  cases  to  be  always  m- 
creasing  ;  or,  with  these  may  be  abundant 
crystals  of  cholesterine,  or  such  ci-ystals  may 
predominate  over  all  other  solid  contents. 
In  yet  other  clironic  abscesses  (though, 
stiLl,  without  our  bemg able  to  teU  why  the 
pus  should  degenerate  in  these  rather  tlian 
in  the  foregoing  methods),  we  find  mole- 
cules of  carbonate  and  phosphate  of  lime, 
mixed  wtli  fat-molecules  and  crj-stals, 
wlucli  are  diffused  in  an  opaque  white 
fluid,  and  look  like  tlie  deposit  of  lime- 
water,  or  like  white  paint ;  and  as  these 
contents  di-y,  ui  the  heahng  of  the  abscess, 
so  are  formed  tlie  mortar-Uke  deposits  and 
the  hard  concretions,  such  as  are  found  m 
the  substance  of  lymphatic  glands,  or  other 
organs  that  have  been  the  seats  of  clironic 
abscesses. 

Tune  and  patience  would  fail  in  an  at- 
tempt to  describe  all  the  varieties  of  mate- 
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rial  that  may  thus  isaiio  from  the  transfor- 
mations of  pus.  What  I  liave  enumerated 
are  tlie  principal  or  typical  forms  with 
which  I  believe  neai-ly  all  others  may  be 
classed. 

In  conclusion  of  this  part  of  the  subject, 
a  few  words  must  be  added  respecting  the 
degenerations  wliich  may  occm"  after  the 
lymph-products  of  inflammation  are  com- 
pletely organized.  All  these  degenerations, 
to  which  I  have  now  so  often  referred,  may 
be  obseiTed  in  fully-formed  adhesions,  or 
in  the  corresponding  organized  tissues  in 
the  substance  of  organs. 

Of  the  wasting  of  adliesions  we  often  see 
instances  in  tlie  pericardium,  where  films 
of  false  membrane  are  attached  to  one  layer 
of  the  membrane,  wliile  the  opposed  portion 
of  the  other  layer  is  only  thickened  and 
opaque.  A  more  remarkable  instance,  also, 
is  presented  in  a  case  by  Bichat,  in  which  a 
man  made  twelve  or  fifteen  attempts  at 
suicide,  at  distant  periods,  by  stabbing  his 
abdomen.  In  the  situations  of  the  more 
recent  wounds  the  intestines  adhered  to  the 
walls  of  the  abdomen  ;  in  those  of  the  older 
wounds,  the  older  adhesions  were  reduced 
to  narrow  bands,  or  were  divided  and  hung 
in  shreds. 

Of  fatty  degeneration  I  laave  seen  no 
good  examples  in  adliesions  or  similar 
inflammatory  products,  but  of  calcareous 
degenerations,  or  of  such  as  present  a  com- 
bination of  fatty  and  earthy  matter,  mu- 
seums present  abundant  specimens.  Aanong 
these  are  most  of  the  plates  of  bone-like 
substances  imbedded  in  adhesions  of  the 
pleura,  in  thickened  and  opaque  portions  of 
the  cardiac  pericardium,  in  the  tunica  va- 
ginalis, in  old  hydi'oceles,  in  the  thickened 
and  nodidated  capsule  of  the  spleen,  in  the 
similarly  altered  mitral  and  aortic  valves. 
So,  too,  many  of  the  so-called  ossifications 
of  muscles  and  ligaments  are  examples  of 
calcareous  degeneration  of  fibrous  tissue 
formed  in  consequence  of  inflammation  of 
these  parts,  and  imbedded  in  masses  of 
fibrous-looking  bands  within  theu-  sub- 
stance. In  some  of  these  cases,  indeed, 
there  may  be  an  approximation  to  the  clia- 
racters  of  true  bono  ;  but  in  nearly  all,  the 
earthy  matter  is  deposited  in  an  amorphous 
form,  and  seems  to  take  the  place  of  tlie 
former  substance,  as  if,  according  to  Eoki- 
tansky,  it  was  a  residue  of  the  transforma- 
tion of  the  more  organized  tissue,  whose 
soluble  parts  have  been,  after  decomposi- 
tion, absorbed.* 

Pigmental  degeneration  of  adliesions 
may  be  seen,  sometimes,  in  those  of  the 
pleura,  in  which  black  spots  appear  like 

*  Numerous  specimens  of  the  cnlcareous  de- 
prericration  of  iidliesions  wen;  sliowii  from  the 
College  Museum,  including  Nos.  103,  14y.1,  I494, 
151G,  1548,  3307,  .3450,  &c. 


the  pigment-marks  of  the  huigs  and  bron- 
chial glands.*  Adhesions  of  the  his,  also, 
may  become  quite  black  ;  I  suppose  by  tho 
formation  of  pigment  like  the  uvea. 

Sucli  appear  to  be  the  cliief  instances  of 
degeneration  ensuing  in  the  more  or  less 
developed  products  of  inflammation. 
Doubtless,  the  account  whicli  I  have  given 
of  them  is  vei-y  incomplete,  and  in  its  de- 
tails sometimes  erroneous  ;  yet  I  ventm-e  to 
think  it  may  be  useful  to  my  fellow- workers 
in  pathology,  by  helping  them  to  keep  the 
right  direction  iu  om*  labom's. 

Among  the  signs  of  the  attaumient  of 
complete  membership  in  tlie  economy  we 
may  enmnerate  this,— that  the  organised 
product  of  iuflammation  is  liable  to  the 
same  diseases  as  the  parts  among  which,  it 
is  placed  ;  that  it  reacts  like  them  under 
u'ritation ;  is  like  them  affected  by  morbid 
materials  conveyed  to  it  in  the  blood  ;  and 
like  them  may  be  the  seat  of  the  growth  of 
new  and  morbid  organisms.  No  more 
complete  proof  of  cowespondence  vrith  the 
rest  of  the  body  covdd  be  afforded  than 
this  fact  presents ;  for  it  shows  that  a 
morbid  material  in  the  blood,  minute  as  is 
the  test  which  it  appUes,  finds  in  the  pro- 
duct of  inflammation  the  same  qualities  as 
in  the  older  tissue  to  which  it  has  peculiar 
affinity. 

The  subject,  however,  of  the  particular 
diseases  to  wliicli  tliese  substances,  them- 
selves the  products  of  disease,  are  liable, 
has  been  little  studied.  As  I  have  already 
said,  lymph,  while  it  is  being  liighly  or- 
ganised, is  often  the  seat  of  liBcmorrhage  ; 
its  deUcate  new-formed  vessels  biu'sting 
under  some  external  violence,  or  some  in- 
creased pressm-e,  and  shedding  blood. 
Such  are  most  of  the  instances  of  hasmorr- 
liagic  pericarditis,  and  other  liEemorrhages 
into  inflamed  serous  sacs. 

Even  more  fi-equently,  tlie  lymph,  when 
organised,  becomes  itself  the  seat  of  fresh 
uiflammation.  Thus,  in  the  serous  mem- 
branes, we  may  find  adhesions  in  the  sub- 
stance or  interstices  of  whicli  recent  lymph 
or  pus  is  deposited  ;  or,  in  other  cases, 
adhesions,  or  the  tliickemngs  and  opacities 
of  parts,  become  highly  vascular  and 
swollen.  It  is,  indeed,  very  probable  that, 
in  many  of  the  instances  of  the  reciUTing 
infiammations  that  wo  watch  in  jomts,  or 
bones,  or  other  parts,  the  seat  of  the  disease 
is,  after  the  first  attack,  as  much  in  tho 
organised  product  of  the  former  disease  as 
in  the  original  tissue. 

As  an  example  of  tho  inflammation 
of  organised  inflammatory  products,  I 
may    present    a    specimen   wliich  liaa 


*  As  in  No.  £6  in  the  College  Museum, 
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some  historic  interest.*  It  is  one  of 
those  by  which  attention  was  first 
di'awn  to  the  connection  between  acute 
rhemnatism  and  disease  of  the  heart. 
It  was  presented  to  the  College  by 
Sir  David  Diindas,  in  1808,  and  he 
sent  with  it  a  lettcr,t  in  which  he  says 
that  it  exenipliQes  a  disease  of  the  organ 
"  which  is  not  described  by  any  author 
tliat  I  am  acquamted  with,  but  which, 
from  the  number  of  cases  which  have  fallen 
under  my  observation,  is,  I  apprehend, 
very  frequent  in  this  country.  The  most 
remarkable  cfrctimstance  of  this  disease  is 
its  being  always  connected  with,  or  subse- 
quent to,  an  attack  of  acute  rheumatism." 
In  relation  to  the  subject  of  which  I 
was  speaking,  the  specmieu  has  this  point 
of  fm-ther  interest,  that  it  shows  such  a 
deposit  of  recent  lymph  among  the  old  ad- 
hesions as,  we  may  be  sure,  was  derived 
from  then*  vessels. 

I  suppose,  also,  that  to  such  inflammations 
of  organised  inflammatory  products  we  may 
ascribe  many  of  the  occasional  aggravations 


*  Museum  of  the  College,  No.  1512. 

t  Inserted  in  the  Pathological  Catalogue,  vol. 
iii.  p.  183 :  to  it  are  added  an  account  of  the  pre- 
vious notices  of  the  facts  referred  to  by  Dr. 
Jenner,  Dr.  Baillie,  and  M.  Odier. 


of  chronic  inflammations  in  organs — the 
renewed  pams  and  swelhngs  of  anchylosed 
joints,  of  syphihtic  nodes,  and  the  Uke, — 
which  are  so  apt  to  occur  on  exposure  to 
cold,  orin  anyother  otherwise  trivial  disturb- 
ance of  the  economy.  In  such  cases  we  may 
beheve  tliat  the  former  seat  of  disease  is 
again  inflamed,  and  that  with  it  arc  involved 
the  organised  products  of  its  former  in- 
flammations. And  in  such  cases  tliere  are, 
perhaps,  none  of  the  efi'eets  of  inflamma- 
tion which  may  not  ensue  in  the  newly 
organised  parts  :  evidently,  they  may  be 
softened,  or  thickened  and  indurated,  and 
made  more  finnly  adlierent :  or  they  may 
be  involved  in  ulceration,  or  may  slough 
with  the  older  tissues  among  which  they 
are  placed. 

Lastly,  the  products  of  uiflammation 
may  be  the  seats  of  the  morbid  deposits 
of  specific  diseases.  In  their  rudi- 
mental  state  they  may  incorporate  the 
specific  virus  of  inoculable  diseases,  such 
as  primary  syphihs,  variola,  and  the  rest ; 
and  when  fully  organised  they  may  be  the 
seat  of  cancer  and  tubercle.  But  on  these 
subjects  I  have  not  tune  to  dwell,  although 
their  pathology,  especially  as  illustrated  by 
the  tuberculous  diseases  of  serous  mem- 
branes, is  full  of  interest. 


LECTURE  V. 


Effects  of  inflammation  on  the  part  in  which 
it  is  seated ;  their  generally  destructive 
character — Softening  of  ivflamed  parts, 
as  of  brain,  bones,  ligaments,  5fc. — Fatty 
degeneration  of  inflamed  parts ,  as  in  the 
liver  and  heart. — Interstitial  absorption 
of  inflamed  parts,  as  seen  in  bones,  car- 
tilages, glands,  8fc.,  and  in  the  sponta- 
neous opening  of  abscesses. —  Ulceration  ; 
ejection  of  tissues  disintegrated  after 
degeneration ;  stipposed  effects  of  corro- 
sion and  solution  of  tissues  by  ichorous 
discharges. —  Gangrene. 

The  account  of  the  results  of  inflammation 
in  the  part  in  which  it  has  its  seat  will  in- 
clude the  chief  among  its  second  class 
of  effects — the  destructive  effects.  For  I 
beheve  that  nearly  all  the  effects  of  inflam- 
mation are  injm'ious,  if  not  destructive, 
to  the  proper  tissues  of  the  part  m  which 
it  is  seated.  AU  the  changes  I  shah,  have 
to  describe  are  characteristic  of  defective 
or  suspended  nutrition  in  the  parts  :  they 
present  varieties  of  degeneration,  modified 
by  the  cu'cumstances  in  which  they  have 
occurred,  and  especially  by  this, — that  while 
the  changes  of  the  proper  tissues  of  an 
inflamed  part  are  makuig  progress  vrith  all 
the  characters  of  degeneration,  the  lymph- 
products  of  the  inflammation  may  be  in 
process  of  either  development  or  degenera- 
tion in  their  interstices,  or  on  then'  free 
surfaces. 

One  of  the  most  common  effects  of  in- 
flammation in  an  organ  is  a  more  or  less 
speedy  softening  of  its  substance  :  and  this 
is  due  not  only  to  infiltration  of  it  with 
fluid,  but  to  a  pi-oper  loss  of  consistency, 
a  change  approachmg  to  disintegration,  of 
which,  indeed,  it  is  often  the  first  stage. 
Of  such  mere  softening,  some  of  the  best 
examples  are  in  the  ti-uo  inflammatory 
softening  of  the  brain  and  spinal  cord,  in 
which  the  softened  part  is  usually  found  to 
consist  of  spoiled  nervous  substance,  to- 
gether with  more  or  less  abundant  gi-anular 
products  of  inflammation.  Such  softening 
also  may  be  found  in  the  lungs  :  the  pecu- 
liar brittleness  and  rottenness  of  texture, 
wliich  exists  with  the  other  characters  of 
hepatization,  arc  evidently  due  to  changes 
in  the  proper  tissue,  more  than  to  incorpo- 
ration of  the  products  of  inflammation. 
In  staphyloma  of  the  cornea,  similar  soft- 
ening ensues  in  connection  with  the  opa- 


city and  other  changes  of  appearance. 
But,  perhaps,  the  most  striking  instance  of 
softenmg  in  inflammation  (and  it  is  the 
more  so  because  the  softening  probably 
precedes  the  other  evident  signs  of  inflam- 
mation*) is  to  be  found  in  bones.  One 
may  generally  notice  that  an  acutely  in- 
flamed bone  is  soft,  so  that  a  knife  wiU 
easily  penetrate  it.  Thus  it  may  be  found 
in  the  phalanges  of  the  fingers  when  they 
partake  in  deep-seated  inflammation,  and 
thus,  sometimes,  in  the  neighboiu-hood  of 
diseased  joints.  The  change  depends  pai'tly 
on  an  absorption  of  the  earthy  matter  of 
the  bone,  this  constituent  being  removed 
more  quickly,  and  in  greater  proportion, 
than  the  animal  matter ;  but  the  entu-e 
material  of  the  bone  is  softened. 

The  softening  of  bones  may  permit  of 
peculiar  subsequent  changes,  especially  of 
theu'  swelling  and  expansion.  Thus,  in 
a  remarkable  case  communicated  by  Mr. 
Amott  to  Ml".  Stanley,  after  excision  of  the 
corresponding  ends  of  the  radius  and  uhia, 
inflammation  ensued  in  the  shaft  of  the 
humerus,  and  after  four  months  the  pa- 
tient died.  The  end  of  the  inflamed  humerus 
was  full-red,  and  swollen,  with  an  expansion 
or  separation  of  the  layers  of  its  walls. 
And  the  case  showed  well  the  coincidence 
of  absoi'ption  and  of  enlargement  by  ex- 
pansion ;  for  though  the  diseased  humerus 
was  thus  enlarged,  and  contamed  more 
blood  than  the  healthy  one,  yet  it  "  was 
found  not  to  weigh  so  much  by  half."t 

Similar  expansions  of  bone,  with  all  the 
characters  of  inflammation,  and  such  as 
could  not  have  happened  without  previous 
softening  of  the  tissues,  fonn  part  of  the 
many  swollen  and  enlarged  bones  which 
are  common  in  all  oiu-  museimis.J  Doubt- 
less, in  many  of  these  eases,  the  disease  has 
been  of  very  slow  progress,  and  the  sepa- 
ration of  the  several  layers  of  the  compact 
bono,  which  the  specimens  cUsplay,  must  be 
ascribed  to  theu'  gradually  altered  form,  as 
they  have  grown  about  the  enlarging  blood- 
vessels and  mteretitiid  inflammatory  de- 
posits. But  in  other  cases  the  expansion 
has  m  all  probability  been  more  rapid,  the 
softened  bono  yielding  and  extending,  as 

*  See  Kuss,  as  quotedhy  Virchow,  in  his  Arcliiv. 

t  Mr.  Stanley's  Illustrations,  pi.  i.  fig.  4,  5,  6. 

t  In  the  College  Museum,  No.  593  to  600,  and 
3062  to  3094;  and  in  the  museum  of  St.  Bartho- 
lomew's, Series  I.  Nos.  Sfi,  94,  113,  114,  115,  196, 
*97)  198j  &c* 
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the  naturally  softci*  tissues  do,  in  an  in- 
^lammatol•y  swelling. 

The  characters  of  a  bone  thus  expanded 
are  easily  discerned.  Its  substance  may 
bo  iiTegidarly  cancellous  or  porous  ;  but 
the  most  striking  change  is  a  more  or  less 
extensive  and  wide  separation  of  the  con- 
centric lamiuae  of  the  walls  of  the  bone,  so 
that  the  longitudmal  section  of  the  enlarged 
waU  appears  composed  of  two  or  more 
layers  of  compact  tissue,  with  a  widely 
cancellous  tissue  between  them  :  and  these 
layers  may  sometimes  be  traced  into  conti- 
nmty  wth  those  forming  the  healthy  por- 
tion of  the  wall.  Usually,  the  separated 
layers  are  carried  outwards,  and  the  bone 
appears  outwardly  enlarged ;  but  some- 
times the  inner  layers  of  the  wall  are 
pressed  inwards,  and  encroach  upon  the 
medullary  tissue.  In  the  first  periods 
of  the  disease,  the  cancellous  tissue  be- 
tween the  separated  layers  of  the  waU  has 
wide  spaces,  wliich  are  usually  filled  with  a 
bloody-coloured  medulla :  but  tliis  tissue, 
like  the  often  coincident  external  forma- 
tions of  new  bone,  appears  to  have  a  ten- 
dency to  become  solid  and  liard ;  and  its 
fibrUs  and  lamiuse  may  tliickeu  tUl  they 
coalesce  into  a  compact  ivory-like  sub- 
stance, harder  than  the  healthy  bone.* 

Again,  for  examples  of  softenmg  in  in- 
flammation, I  may  adduce  the  softening  of 
ligaments,  such  as  permits  that  great  yield- 
ing of  them  which  we  see  ahnost  always  in 
cases  of  severely  iitflamecl  jouits.  Tliis  is 
not  from  mere  defective  nutrition ;  for  it 
does  not  happen  in  the  same  form,  or  tune, 
or  measm-e,  in  cases  of  paralysis  or  para- 
plegia engendering  extreme  emaciation. 
JS^either  is  it  from  the  soaking  of  the  liga- 
jnents  with  the  fluid  products  of  the  in- 
flammation ;  for  it  does  not  happen  in  the 
abimdant  effusions  of  the  slighter  inflam- 
mations of  the  jomts  ;  and  when  ligaments 
are  long  macerated  in  water  they  yet  re- 
tain nearly  aU  then*  inextcnsibility.  It 
appears  to  be  a  peculiar  softenmg,  or  dimi- 
nished cohesion,  of  the  proper  tissue  of  tlie 
hgaments,  the  residt  of  a  defective  mitri- 
tiou  combmed  with  infiltration  of  inflam- 
matory products. 

We  may  see  such  changes  in  the  ligaments 
of  all  joints  ;  in  the  hip,  in  the  cases  of  spon- 
taneous dislocation  occasionally  seen,  inde- 
pendent of  suppuration  or  idceration  of 
the  parts  belonging  to  the  joint ;  in  the 
wrist,  when  the  idna  after  disease  becomes 
so  pronnnent  ;  in  the  vertebra;,  especially 
in  the  ligaments  of  the  atlas  and  axis.  33 ut 
■we  see  the  eflects  of  this  softening  best  in 
diseased  knee-joints  and  elbow-joints  ;  and 
in  all  these  cases  we  may  often  observe  an 


*  Abrkls-ed  from  tlie  Pathological  Catalogue 
of  the  Colleifc,  vol.  ii.  p.  1)7. 


interesting  later  change  when  the  inflam- 
mation passes  by.  TJie  ligaments  softened 
during  the  inliammation  yield  to  the 
weiglit  of  the  the  limb,  or  perliaps  to  some 
muscular  force,  and  the  jouit  is  distorted. 
Then  the  inllamination  subsides,  the  nor- 
mal metliod  of  nutrition  in  the  joints  is  re- 
stored, t.he  elongated  ligaments  recover 
theii'  toughness,  or  are  even  indurated  by 
the  organization  and  contraction  of  the 
inflammatory  products  deposited  in  them  ; 
but  they  do  not  recover  then*  due  position  ; 
and  thus  the  joint  is  stiffened  in  the  dis- 
tortion to  which  its  ligaments  had  yielded 
in  the  former  period  of  uiflammation.  In 
the  crowds  of  stiil',  distorted,  and  yet  not 
immoveably  fixed  joints  that  one  sees  as 
the  consequences  of  uiflammation,  these 
changes  must  generally  have  happened  to 
the  ligaments: — first  softening  and  yield- 
ing— then  recovering,  with  induration,  and 
perhaps  some  contraction,  due  to  their 
atrophy  and  the  organization  of  the  inflam- 
matory deposit.  The  cases  are  aggravated 
by  similar  changes  in  the  adjacent  parts ; 
for  the  stiffness  of  such  joints  is  not  due 
to  the  hgaments  alone ;  all  the  subcuta- 
neous tissues  are  apt  to  be  adherent  and 
indurated. 

The  softening  of  the  tissues  of  an  in- 
flamed part  may  be  regarded  as  one  of  the 
instances  of  degeneration  in  the  inflamma- 
tory process ;  and  its  chversity  fi-om  ordi- 
nary degenerations  may  be  ascribed  to  the 
simultaneous  infiltration  of  the  inflamma- 
tory product,  and  perhaps  to  some  other 
circumstance  we  cannot  at  ]3resent  trace  or 
guess.  But  a  more  general  and  unmixed 
form  of  degeneration  may,  I  think,  be 
occasionally  observed  in  the  tissues  of  in- 
flamed parts — namely,  fatty  degeneration  ; 
and  this  in  such  a  manner,  as  to  make  it 
probable  that  the  degeneration  takes  place 
even  dm-mg  the  uiflammation.  Thus  fatty 
degeneration  of  the  hepatic  cells  appears 
an  usual  coincident  of  the  form  of  in- 
flammation which  produces  the  so-called 
"  bravMiy"  hver.  I  think,  too,  that  I  have 
seen  fatty  degeneration  of  the  muscular 
fibres  in  inflammation  of  the  heart ;  espe- 
cially in  a  recent  case,  m  which  the  heart 
was  punctured  with  a  needle,  and  the 
patient  died  four  days  afterwards.  The 
portion  of  the  heart  near  the  needle  was 
more  degenerate  than  the  rest  of  its  sub- 
stance. So,  also,  in  some  uistanee^  of 
acute  ulceration  of  cartilage,  I  have  found 
that  a  fatty  degeneration  of  the  contents 
of  the  cells,  together  with  similar  degene- 
ration or  chsappearance  of  the  nuclei,  con- 
stantly precedes  the  removal  of  the  whole 
substance  of  the  cartilage.*    I  am  inclined, 

*  Similar  observations  are  made  by  Or.  Red- 
fcrii,  espcciiilly  in  the  third  case  of  his  excellent 
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therefore,  to  believe  that  this  method  of 
degeneration  may  occur  not  unfrequontly 
in  inaammation  of  certiun  parts,  and  may 
be,  Uke  the  softening  last  described,  a 
principal  constituent  of  the  changes  pre- 
ceding their  complete  absorption. 

Both  the  foregomg  degenerative  changes 
in  mflamed  pai-ts  ai-e  favom-able  to  complete 
removal  by  absorption,  in  which  we  find 
another  example  of  the  destructive  effects 
of  inflammation.  And  thisabsorption,  which 
in  many  inflammatory  conditions  is  a  pecu- 
liai-ly  rapid  event,  may  affect  at  once  the 
proper  elements  of  a  part,  its  bloodvessels, 
and  the  inflammatory  products  that  may 
have  been  previously  deposited  among  them. 

I  shall  refer  here  only  to  that  wliieh  has 
been  called  interstitial  absorption ;  to  the 
removal  of  parts  fi-om  within  the  veiy 
substance  of  the  tissues,  as  distinguished 
fi-om  the  removal  by  the  ejection  of  par- 
ticles fi'om  the  surface,  of  which  I  shall 
nest  speak  as  occm'ring  in  ulceration. 

We  may  beheve  that  such  degenerations 
as  I  have  just  described  usually  precede  this 
interstitial  absorption  of  parts ;  but  we  can- 
not be  quite  sm-e  of  it,  because  we  cannot 
see  the  parts  immediately  before  absorp- 
tion ;  or,  rather,  because  we  cannot  be  sure 
that  what  we  see  was  to  have  been  very 
soon  absorbed.  But,  as  I  stated  in  the 
last  lecture,  we  are  justified  in  holding  that 
no  absorption  of  the  Hving  tissues  can  take 
place  without  previous  change  or  degene- 
ration of  that  which  is  to  be  absorbed. 
And  we  may  the  more  certainly  believe 
that,  in  the  mterstitial  absorption  which 
takes  place  in  an  inflamed  part,  degenera- 
tion and  disintegration  of  its  tissues  always 
ensue  before  they  are,  as  the  expression  is, 
"  taken  up,"  from  the  observation  that  the 
degenerative  changes,  which  I  have  just 
described,  are  sometimes  evidently  the 
precedents  of  absorption.  Of  such  in- 
terstitial absorptions  of  inflamed  parts, 
we  find  well-marked  instances  in  that  form 
of  ulceration  of  articular  cartilages  in  which 
the  deeper  portion  of  the  cartilage  is  re- 
moved, together  with  the  adjacent  osseous 
layer  covering  the  head  of  tlie  bone ;  for 
here  we  can  hardly  suppose  that  the  disin- 
tegrated particles  are  cast  out,  whatever 
they  may  be  in  the  superficial  ulceration  of 
the  same  tissue.  Such  mterstitial  absorp- 
tion is  seen,  too,  very  well  in  inflamed 
bones.  The  head  of  a  bono  may  be  scarcely 
enlarged,  while  its  interior  is  liollovved  out 
by  an  abscess ;  what  remains  of  the  bone 

essay  on  "Anormal  Nutrition  in  Articular  Ciirti- 
lages."  Pcrliaps,  also,  we  oujjlit  to  classify  with 
the  flep^enerations  that  may  ensue  in  the  proper 
tissue  of  an  inflamed  part,  the  ossification  of  the 
laryngeal  cartilaj^es  when  involved  in  inllani- 
mation,  and  the  fibrous  strurtiire  acquired  in 
slig;htly  and  long  inflamed  muscles. 


may  be  indurated,  as  by  slight  and  tardy 
inflammation,  but  so  much  of  the  bone  as 
was  where  now  the  abscess  is,  must  have 
been  inflamed  and  absorbed.  Here,  too, 
the  evidence  of  absoi-ption  is  completed  by 
the  similar  excavations  formed  in  bones 
witMn  which  cysts  and  tumors  grow ;  for 
in  these  cases  no  other  removal  than  by 
absorption  seems  possible. 

To  similar  absorption  of  inflamed  tissue 
we  may  refer  the  wasting  and  deformity 
that  we  notice  in  the  heads  of  bones  that 
have  been  the  seat  of  clironic  rheumatism. 
The  best  examples  of  this  are  in  the  head 
and  neck  of  the  femur  ;  and  the  retention 
of  the  compact  layer  of  bone,  covering-in 
the  wasted  cancellous  tissue  of  the  short- 
ened neck  and  flattened  head,  is  charac- 
teristic of  interstitial  absorption,  as  distin- 
guished from  ulceration,  by  which  the  can- 
cellous tissue  is  commonly  exposed.  In  tliese 
cases  of  chronic  mflammatiou  of  tlie  bones, 
we  may  notice,  also,  an  appearance  of  de- 
generation that  precedes  a  pecular  mode  of 
absorption.  While  the  articular  cartilages 
are  passing  through  the  stages  of  "  fibrous 
degeneration,"  and  are  being  gradually  re- 
moved, tlie  subjacent  bone  is  assuming  tlie 
pecuhar  hardness  which  has  been  termed 
"  eburnation,"  or  "  porcellaneous"  change. 
Now  tins  change  is  effected  by  the  formation 
of  very  imperfect  bone, — of  bone  that  has 
no  well-formed  corpuscles  ;  and  resembles 
the  result  of  mere  ealcai-eous  degeneration 
rather  than  of  a  genuine  ossifying  indura- 
tion. And  its  character  as  a  degeneration 
is  further  declared  in  this  ;  that  it  is  proae 
to  the  destructive  perforating  ulceration, 
which  often  gives  a  peculiar  worm-eaten 
appearance  to  the  bones  tluis  diseased.* 

With  these  changes  in  rheumatic  bones 
we  may  also  cite,  as  instances  of  absorption 
during  inflammation,  the  changes  which 
Mr.  Gidliverf  fii'st  described  as  apt  to 
ensue  after  uijuries  about  the  trochanter  of 
the  femur.  In  sneh  eases,  without  any 
appearance  of  ulcerative  destruction,  the 
head  and  neck  of  the  femur  may  waste  by 
absorption,  the  neck  becoming  shortened, 
and  the  head  assuming  a  peculiar  conical 
form.  We  might  regard  these  etlects  as  a 
simple  atrophy,  if  it  were  not  that  they  are 
like  the  efl'ccts  of  the  more  manifest  in- 
flammation in  tlie  rheimiatic  cases,  and 

*  A  cliaiiffe,  which  appears  to  correspond  with 
the ehurnationof  bone,  is  descriliedby  Mr. Tonics, 
as  occurring  in  the  part  of  a  tooth  wliieh  lies  just 
bnneatli  a  carious  cavity.  In  both  cases  the  indu- 
ration might  suggest  that  it  is  calculated  to  re. 
tard  the  progress  of  tlie  disease,  but  we  have  no 
evidence  that  it  does  this  in  an  elfective  manner  ; 
and  in  the  case  of  the  liones  there  is  every  ap- 
pearance that  the  destruction  is  most  rapul 
where  there  is  most  induration. 

t  Kdinlmi'gli  Med.  and  Surg,  .loiirnal,  vol.  Ixvi. 
—The  change  is  illustrated  in  No.  3312  in  the 
College  Museum. 
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that  the  existence  of  inflammation  during 
life  is  often  declared  by  the  symptoms  fol- 
lowing the  injury. 

Again,  other  examples  of  the  absorption 
of  mflamed  parts,  or  of  parts  that  have 
been  mflamed,  are  presented  in  the  wastmg 
of  glands  after  inflammation;  as  in  cu'rhosis 
of  the  liver,  in  some  forms  of  granvilar 
degenerations  of  the  kidney,  in  the  indu- 
rated and  contracted  limg  after  pneumonia. 

No  doubt,  in  these  cases,  the  reduction 
of  the  organ  depends,  in  a  measure,  on 
the  contraction  of  the  diffused  inflam- 
matory product,  as  it  organizes  ;  but  in 
many  cases  the  quantity  of  new  tissue  is 
extremely  small  (it  is  so  ui  the  shrivelled 
granular  kidney)  ;  and,  in  all  the  cases,  we 
may  well  doubt  wliether  the  contraction  of 
organizing  lymph  would  produce  such 
extensive  and  uniform  absoi-ption  of  the 
proper  substance  of  an  organ,  if  there  were 
not  a  previous  condition  favoiu"ing  the 
absorption.  The  most  probable  expla- 
nation of  these  cases  seems  to  be,  that  as, 
in  the  early  periods  of  the  inflammation, 
the  softening  and  the  degeneration  of  the 
inflamed  tissvies  coincide  with  the  pro- 
duction of  the  lymph ;  so,  as  the  inflam- 
mation subsides,  and  subsequently,  the 
absorption  of  the  degenerated  tissues  may 
often  comcide  with  the  fuU  organization 
and  contraction  of  the  lymph.  And  it  is 
altogether  most  probable  that  tliese  events 
are  independent  though  concm-rent ;  that 
each  ocem-s  as  of  itself,  not  as  the  cause 
or  consequence  of  the  others. 

To  aU  these  cases  must  be  added  the 
fact  of  the  absoi'ption  of  the  blood-vessels, 
and  other  accessory  apparatus,  of  the  in- 
flamed tissues.  'The  absorption  of  the 
absorbents  themselves  must  coincide  with 
that  of  the  tissues.  What  a  problem 
is  here !  These,  that  had  once  been  the 
apparatus  maiutaining  life,  that  had  been 
adjusted  to  its  energy  and  fashion,  now, 
as  it  fails,  remove  themselves  in  adaptation 
to  its  failure.  How  can  this  be  ?  Wo 
can  only  guess  that  its  method  is  just  the 
reverse  of  the  method  of  formation  ;  that, 
as  in  growth  the  blood-vessels  and  lympha- 
tics follow  in  the  course  of  evolution  of  the 
growing  parts,  openuig  and  extending  into 
each  new  part  as  it  forms,  so,  in  decrease, 
they  follow,  and  closing-in  harmoniously 
with  tlie  general  involution,  mingle  their 
degenerate  materials  with  those  of  the 
tissue,  and  are  absorbed  by  the  nearest 
remaining  streams  of  blood. 

Once  more ;  not  only  the  original  ele- 
ments of  the  tisues  may  be  absoi-bed,  but, 
even  more  rapidly,  tlie  new-formed  products 
of  uiflammation.  We  have  the  best  ex- 
ample of  tliis,  as  well  as,  indeed,  of  many  of 
)  he  facts  which  I  have  been  mcnlionuig,  in 
tlie  spontaneous  opening  of  a  common 


abscess  ;  which,  though  it  be  so  common 
a  thing,  I  will  venture  to  describe  lierc. 

Let  us  suppose  the  case  of  an  abscess 
formedin  the  subcutaneous  tissue;  of  such 
an  one  as  may  have  had  its  origin  in  lymph 
infiltrated  tlvrough  a  certain  area  of  tlie 
tissues,  and  forming  therein  a  hard  cir- 
cumscribed inflamed  mass.  Of  this  lymph 
we  may  suppose  the  greater  part  degene- 
rating into  pus.  It  may  begin  to  do  so 
at  a  central  point, — the  point  at  wluch  the 
conditions  of  nutrition  are  the  most 
impaired :  or  the  suppuration  may  begin 
at  many  pomts  at  once,  and,  thence  extend- 
ing, the  several  collections  of  matter 
may  be  fused  together.  Sometimes  masses 
of  the  infiltrated  and  softened  tissue  are 
thus  detached  and  cast  loose  in  the  cavity 
of  the  abscess  (as  in  these  specimens.)* 
But  at  length  we  may  suppose  all  the 
central  portion  suppurated,  while  the 
peripheral  part,  as  happens  usually  in 
chronic  abscesses,  may  be  more  organized, 
may  acquire  blood-vessels,  and  may  thus 
assume  the  character  of  a  granulation- layer, 
and  form  the  proper  waU  of  the  abscess. 

The  pus  of  such  an  abscess  as  this  vriil 
contain,  probably,  besides  its  proper  con- 
stituents, some  of  the  disintegrated  tissue 
of  the  part  in  which  it  has  its  seat.  We 
cannot,  indeed,  be  quite  sure  of  this ;  for  it 
may  be,  that  while  the  lymph  is  being 
formed,  or  being  converted  into  pus,  the 
proper  tissue  of  the  part  may  be  imder- 
goiug  absorption ;  and  although,  in  the 
pus  of  abscesses  thus  formed,  we  often  find 
abimdant  molecular  and  granular  matter, 
yet  this  may  be  the  debris,  not  of  tlie  tissue, 
but  of  the  lymph-cells  or  pus-ceUs,  or  of  the 
fibrine  Avhich  may  have  coagulated  with 
the  lymph-ceUs.  We  cannot,  I  think,  be 
sure  on  this  matter ;  but  we  may  be  sure 
that  the  cu'cmnscribed  portion  of  tissue,  in 
which  such  an  abscess  as  I  am  describing 
has  its  seat,  degenerates,  and  is  either 
absorbed,  or  else  disintegrated  so  as  to 
mingle  more  or  less  of  its  substance  with 
the  pus. 

In  such  an  abscess,  moreover,  we  often 
find  a  layer  of  cells,  spread  out  4ike  a  tliin 
yeUowish-white  membrane,  on  the  interior 
of  the  wall.  They  are  only  hke  lymph- 
cells  or  pus-cells,  not  yet  mingled  with  the 
rest  of  the  contents  of  the  abscess :  but 
they  have  been  made  to  seem  more  im- 
portant by  being  called  a  '  pyogenic  mem- 
brane,' and  by  its  being  sometimes  imphcd 
that  it  is  their  work  to  secrete  the 
pus.  But  the  existence  of  such  ccUs 
is  far  from  constant  in  abscesses,  and 
we  cannot  suppose  a  special  membrane 
necessary  for  the  fonnation  of  pus,  while 
we  see  the  best  examples  of  it  formed  on 


«  College  Museum,  113,  IH. 
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granulating  wounds,  and  on  mucous  sur- 
faces, which  have  no  such  '  pyogenic ' 
membrane. 

The  abscess  thus  formed  has  a  natural 
tendency  to  open,  unless  all  the  inflam- 
mation in  which  it  had  its  origin  svibsides. 
Inflammation  appears  to  be  essential  to 
the  spontaneous  opening  of  abscesses  ;  for, 
where  it  is  absent,  the  matter  of  chi'onic 
abscesses  will  remain,  hke  the  contents  of 
any  cyst,  quiet  for  weeks,  or  months,  or 
years  ;  and  when  in  chronic  abscesses,  or 
in  cysts,  mflammation  ensues  tlu'ough  the 
whole  thickness  of  then-  coverings,  it  is 
usually  certain  that  their  opening  is  near 
at  hand.  This  difference  between  acute 
and  chronic  abscesses  makes  it  very  doubt- 
ful whether  the  inflammation  of  the  cover- 
ings of  an  abscess  can  be  ascribed  to  any 
local  influence  of  the  pus.  But  to  what- 
ever it  may  be  ascribed,  we  may  refer  to 
this  inflammation  the  comparatively  quick 
absorption  of  the  integuments  over  the  col- 
lection of  matter :  and  thus  the  fact,  how- 
ever we  may  accoimt  for  it,  that  the  integu- 
ments are  more  prone  to  inflammation,  and 
more  actively  engaged  in  it,  than  the  other . 
tissues  about  an  abscess  are,  may  be  used 
to  explain  the  progress  of  matter  towards 
the  surface.  Possibly — though  this  I  tliink 
is  much  less  probable — the  tissues  between 
an  abscess  and  the  surface  may,  after  the 
degeneration  which  accompanies  theu*  de- 
generation, be  disintegrated,  and  may  mingle 
their  molecules  with  the  purulent  contents 
of  the  abscess.  But  in  favour  of  the  be- 
lief that  they  are  absorbed  we  have  the 
evidence  of  analogy  ;  for  just  the  same 
thinning  and  removal  of  integuments  takes 
place  when  they  inflame  over  a  chronic 
abscess,  with  a  thick  impenetrable  cyst,  or 
over  an  encysted  or  even  a  solid  tumor.* 
Here  absoi-ption  alone  is  possible  ;  and  the 
cases  are  so  similar  to  the  ordinary  pro- 
gress of  abscesses,  that  I  think  we  may 
assign  all  the  changes  of  the  integuments 
over  these  to  the  same  interstitial  ab- 
sorption. 

As  the  absorption  proceeds,  the  integu- 
ments gi'ow  not  only  thinner,  but  softer, 
and  more  yielding.  And  this  softening 
is  worth  notice,  because  one  might  sup- 
pose that  as  pus  accumulates,  so  the  in- 
teguments over  it  would  become  tenser 
and  more  resisting.  It  is,  probably,  in 
great  measure,  such  a  softening  as  I  have 
already  spoken  of  in  degenerating  inflamed 
parts ;  but  it  may  be  also  due,  in  some 
degree,  to  such  a  change  as  that  to  which 
Mr.  Hunter  refers  as  "  the  relaxing  or 
elongating  process."  He  used  to  show 
this  speciment,  and  say  of  it  in  his  lectures, 

*  As  in  No.  121,  CoMeere  Museum, 
t  College  Museum,  No.  122;  and  Catalogue, 
vol.  1.,  p.  53. 


"  This  preparation  represents  the  front  of 
a  chest  wliich  contained  an  aneurism  of  tlie 
aorta ;  and  here,  on  the  right  side,  you  see 
an  instance  of  the  elongating  process,  the 
cartilages  being  bent  outwards,  or  elon- 
•  gated,  to  adapt  themselves  to  its  figm*e." 
Of  the  same  process  he  says  elsewhere,* 
"  Besides  these  two  modes  of  removing 
whole  pai'ts,  singly  or  together  [that  is, 
besides  the  interstitial  aud  the  progressive 
absorption],  there  is  an  operation  totally 
distinct  from  either ;  and  this  is  a  relaxing 
and  elongating  process  caiTied  on  between 
the  abscess  and  the  skin,  and  at  those 
parts  only  where  the  matter  begins  to 
point.  It  is  possible  that  tliis  relaxing, 
elongating,  and  weakening  process,  may 
arise  in  some  degree  from  the  absorption  of 
the  interior  parts  ;  but  there  is  certainly 
something  more,  for  the  skin  that  covers 
an  abscess  is  always  looser  than  a  part  that 
gives  way  from  mere  mechanical  distension, 
excepting  the  increase  of  the  abscess  is 
very  rapid. 

"  That  parts  relax  or  elongate  without 
mechanical  force,  but  from  particular  sti- 
muli, is  evident  in  the  female  parts  of  gene- 
ration, before  the  birth  of  the  foetus  ;  they 
become  relaxed  prior  to  any  pressure. 
The  old  women  in  the  country  can  teU 
when  a  hen  is  going  to  lay  from  the  parts 
becoming  loose  about  the  anus." 

I  liave  quoted  the  whole  passage,  because 
I  beUeve  that  more  recent  researches  have 
done  nothing  towards  either  improving 
the  description  or  explaining  the  fact, 
except  m  so  far  as  they  make  it  probable 
that  the  change  is  due  in  a  measm-e  to  the 
inflammatory  softening  of  the  pointmg 
skin. 

While  these  changes  of  degeneration  and 
removal,  of  softening  and  relaxing,  are  en- 
suing in  the  cutis  over  such  an  abscess  as  I 
have  described,  we  commonly  notice  that 
the  cuticle  separates,  leavmg  the  very  point, 
or  most  prominent  part,  of  the  abscess 
bare.  The  cuticle  is  not  raised  as  in  a 
bUster,  but  peels-oif  like  dead  cviticle  ;  and 
we  may  believe  that  it  is  dead,  partaking 
in  the  failure  of  nutrition  in  which  all 
the  parts  over  the  abscess  are  involved, 
and  being  removed  as  a  dead,  not  as  a 
merely  degenerated,  part :  for  thus  cuticle 
is  always  removed. 

At  length,  after  extreme  thinning  of  the 
integimients,  they  perish  in  the  centre  of 
the  most  prominent  part. — Sometimes  the 
perished  part  becomes  diy  and  parchment- 
like,  with  a  kind  of  dry  gangrene  ;  but  much 
more  commonly  a  very  small  orchnary 
slough  is  formed,  and  the  detachment  of 
this  gives  issue  to  the  purulent  matter. 
The  discharge  is  usually  followed  by  a 


*  On  the  Blood,  &c.  Works,  vol.  iii.  p.  477. 
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move  or  loss  complete  cessation  of  the  iii- 
tlninniation  in  the  integuments,  and  tlien 
the  wall  of  the  abscess,  liaving  the  charac- 
ter of  a  cavity  lined  \nth  liealthy  granula- 
tions, heals. 

Such  appears  to  he  the  ordinary  course . 
of  an  abscess  ;  and  I  venture  to  hope  that 
the  numerous  principles  of  inflammation 
that  it  illustrates  will  justify  my  having 
used  so  much  time  in  describing  it. 

I  proceed  now  to  the  consideration  of 
Ulceration,  as  one  of  tlie  effects  produced 
by  inflammation  in  the  proper  tissue  of  the 
inflamed  part. 

I  need  hardly  say  that,  ever  since  Hun- 
ter's time,  confusion  has  existed  in  the  use 
of  tl)e  terms  employed  for  various  kinds  or 
methods  of  absorption  and  idceration.  Of 
all  that  Hunter  wrote,  nothing,  I  thmk,  is 
so  intricate,  so  difBcult  to  understand,  as  liis 
chapter  on  ulcerative  inflammation  ;  and 
much  of  the  obscurity  in  which  he  left  the 
subjectremains.  For  a  general  consideration 
of  the  subject,  it  may  suffice  to  speak  (as  I 
hare  done)  of  the  removals  of  the  particles 
of  inflamed  parts,  which  are  not  on  an 
open  or  exposed  siu'face,  as  the  "  interstitial 
absorptions"  of  inflamed  parts.  Then,  the 
term  "ulceration"  may  be  employed  to  ex- 
press the  removals  of  the  superficial  or 
exposed  particles  of  inflamed  parts.  If 
these  superficial  particles  may  be  supposed 
to  be  absorbed,  the  process  of  removing 
them  may  be  termed  "  ulcerative  absorp- 
tion ;"  but  if  it  is  more  probable  that 
their  removal  is  elTected  entii-ely  by  eject- 
ing them  from  tlie  sm-face  of  the  inflamed 
part,  then  the  term  "ulceration"  may 
sufficiently  express  this  ejection,  and  will 
stand  in  stronger  contrast  to  the  "  intersti- 
tial absorption"  of  the  particles  that  are 
not  so  ejected. 

I  have  lately  refen-ed  to  tlie  uncertainty 
whether,  as  the  cavity  of  an  abscess  en- 
larges, the  tissues  that  are  removed  from 
the  inner  surface  of  its  boxradary walls 
are  absorbed,  or  are  disintegrated  and  min- 
gled with  its  fluid  contents  ;  in  other  words, 
whetlier  they  are  absorbed  or  ejected.  The 
same  uncertainty  exists  in  tlie  case  of  ulce- 
ration. Is  the  enlargement  of  an  ulcer 
effected  by  absorption  of  its  boundaries,  or 
by  tbe  gradual  detachment  and  casting-olT 
of  particles  from  their  free  surface  ?  Both 
methods  of  enlargement  may,  perhaps,  ni 
some  cases,  ensue  ;  but  the  probabilities 
arc  in  favour  of  the  enlargement  being,  aa 
a  rule,  effected  by  the  ejection  of  parti- 
cles. 

Thus  : — 1.  Parts  to  be  removed  from  a 
surface  are  generally  cast-olf  rather  than 
absorbed,  as  cuticles  of  aU  kmds  are,  and 
the  materials  of  secretions  ;  so  that,  by 
analogy,  we  might  assimie  that  the  particles 


of  the  jjurface  of  a  spreading  ulcer  would 
also  bo  cast-off. 

2.  The  materials  of  the  ulcerating  tissue 
may  be  sometimes  found  in  the  discharge 
from  the  ulcer.  In  most  cases,  indeed,  this 
is  impossible ;  but  perhaps  it  is  so  only 
because,  when  the  tissues  are  degenerate, 
and  broken-  up,  or  decomposed  and  dissolved, 
we  liave  no  tests  by  which  to  recognise 
them.  In  the  case  of  bone,  however,  some 
of  tlie  constituents  of  which  are  not  so 
easily  disguised,  the  ejected  materials 
may  be  found.  In  one  of  his  lectures 
delivered  in  this  theatre,  Mr.  Bransby 
Cooper  mentioned  that,  while  in  pus  from 
soft  parts  only  traces  of  phosphate  of 
hme  were  found,  the  pus  from  around 
diseased  bone  contained  in  solution  nearly 
2\  per  cent.*  A  similar,  but  less  complete 
observation,  had  been  made  by  Mr. 
Thomas  Taylor,t  and  by  v.  Bibra  ;X  and 
we  may  be  nearly  siu'e  that  the  phosphate 
of  hme  was,  in  these  cases,  some  of  what 
had  existed  in  the  diseased  bone. 

3.  It  strengthens  this  behef  to  observe, 
tliat,  in  many  cases,  small  fragments  of 
bone  and  other  tissues  are  detached  and 
cast-out  with  the  fluid  secreted  from  the 
ulcerating  part.  These,  indeed,  when  they 
are  not  fragments  of  tissue  detached  by 
ulceration  extending  aroimd  them,  are  good 
examples  of  the  transition  that  maybe  traced 
from  vilceration  to  sloughing  or  gangrene 
of  parts,  between  which,  if  ulceration  be 
always  accomplished  by  ejection,  the  only 
essential  difference  will  be  one  of  degree  : 
the  ulceration  bemg  a  death  and  casting- 
off  of  invisible  particles  of  a  tissue,  while 
gangrene  imphes  the  death  and  casting-off 
of  visible  portions. 

4.  And  it  may  be  proved  of  many  that 
we  call  ulcers  that  they  begin  as  sloughs 
which  are  cast  off,  and  leave  the  idcerated 
sm'face  beneath.  We  may  often  see  tliis, 
on  a  large  scale,  in  the  instances  of  what 
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t  Stanley,  on  Diseases  of  the  Hones,  p.  89. 

i  Cheraische  Untersuchung;er.  verschiedener 
Eiterarten,  p.  85.  It  may  seem  tbat,  in  these 
cases,  a  further  proof  is  needed  that  the  quantity 
of  bone-earths  discharged  with  the  pus  is  pro- 
portionate or  equal  to  the  quantity  lost  by  the 
ulcerating  bone.  But  this  proof  niav  be  neither 
possible  iior  necessary  ;  for  if  what  has  been  al- 
ready said,  of  the  conformity  of  the  properties  of 
inflammatory  and  rcparatory  products  with  those 
of  the  tissues  from  which  they  are  produced,  be 
true,  then  will  also  pus  from  diseased  bone  pos- 
sess more  bone-earths  than  pus  from  any  other 
tissue,  even  though  the  bone  be  not  ulcerating. 
Granulations  upon  bone  doubtless  contain  more 
bone-earths  than  those  from  soft  parts,  and  they 
may  ossify  :  now  the  relation  of  pus  to  granu- 
lations is  commonly  that  of  degenerating  cells  to 
the  like  cells  developing;  therefore  we  might  ex- 
pect that  pus  from  bone,  like  granulations  from 
bone,  will  contain  a  large  proportion  of  bone- 
enrths,  independent  of  what  may  be  derived  from 
the  ulceration  of  the  bone. 
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are  called  sloughing  iileers  ;  but  Dr.  Baly 
has  proved  it  I'or  a  much  wider 
raiige  of  cases,  in  his  observations  on 
dysentery,  in  which  ho  has  traced,  how 
even  the  smallest  and  the  most  superficial 
ulcers  of  the  intestine  are  preceded  by  the 
death  and  detachment  of  jjortions  of  the 
mucous  membrane,  with  its  covermg  of 
basement-membrane  and  epitheUiun* 

From  these  considerations,  we  may  hold 
it  as  probable  that  ulceration  is,  usually, 
the  result  of  the  detachment  of  dead  por- 
tions or  molecules  of  a  tissue,  and  that 
the  substance  removed  in  the  process  is  not 
absorbed  but  ejected.  There  are,  indeed, 
some  cases  which  may  make  us  imwijling 
to  admit,  at  present,  that  all  ulceration  is 
by  ejection  ;  such  as  those  of  bone  ulce- 
rating imder  cartilage,  or  in  the  rapid  ex- 
tension of  inflammation  within  it,  or  such 
as  the  spreading  idceration  of  the  vertebrte, 
or  the  heads  of  bones,  that  is  not  attended 
with  external  discharge  of  fluid.  These 
may  interfere  with  the  universality  of  the 
rule,  but  not  with  its  generality. 

But,  if  we  may  beheve  that  the  removal 
of  a  tissue  by  ulceration  is  generally  effected 
by  ejection  of  its  substance,  the  question 
may  be  asked,  in  what  form  is  it  ejected  ? 
Dr.  Baly's  observations  enable  us  to  say 
that,  in  the  first  instance,  a  visible  slough 
is  detached,  a  portion  of  the  tissue  dying 
and  being  disconnected  from  the  adjacent 
Uving  tissue.  But,  after  this  is  done,  when 
an  ulcer  enlarges,  or  extends  and  spreads, 
is  the  material  of  the  tissue  still  removed  in 
visible  sloughs  or  fragments  ?  Certainly  it 
is  so  sometimes ;  for  we  may  find  Httle 
fragments  of  bone  in  the  discharge  from  ul- 
cerating bone,  especially  in  strvimous  ul- 
ceration. But  in  other  cases  we  have  no 
evidence  of  this  kind;  we  cannot  detect 
even  microscopic  fragments  of  tissues  in  the 
discharges,  and  we  must  suppose  that  they 
are  removed,  in  a  state  of  solution  or  of 
molecular  subdivision,  in  the  discharge 
from  the  diseased  part. 

To  speak  of  the  solution  of  tissues  in  the 
discharges  of  ulcers  may  seem  Uko  the  re- 
vival of  an  old  error  long  since  disproved. 
But  though  the  expression  may  be  revived, 
it  is  with  a  new  meaning.  The  proof  has, 
tndy,  been  long  completed,  that  healthy 
tissues,  even  though  they  be  dead,  cannot 
be  dissolved  in  pus,  or  any  such  discharge ; 
but  the  tissues  that  bound  or  form  the 
■walls  of  a  spreading  ulcer  are  not  healthy ; 
they  are  inflamed,  or  otherwise  diseased  and 
degenerate  j  and  they  may  now  be  soluble 
in  fluids  that  could  not  dissolve  them  whUe 
they  were  sound.  Insolubility  is  as  great 
an  obstacle  to  absorption  as  to  ejection  in 
discharges;  no  tissue  can  be  absorbed 
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without  being  first  so  far  changed  as  to  bo 
soluble  in  fluids  mth  which  it  was  before 
in  contact  and  mihanned.  Therefore,  whe- 
ther we  hold  the  ordinary  spreading  of  an 
idcer  to  bo  by  absorption  of  its  boundaries, 
or  ascribe  it  to  theii"  ejection,  we  must,  in 
either  case,  admit  that  they  are  first  made 
soluble.  And  if  this  be  admitted,  then  it 
is  most  consistent  with  analogy,  and  most 
probable,  that  the  extension  of  an  ulcer, 
independently  of  slougliiug,  is  accomphshed 
by  the  gradual  degeneration  of  the  tissues 
that  form  its  walls,  and  by  their  being  eitlier 
disintegrated  and  cast-off  in  minute  mole- 
cular matter,  or  else  dissolved  and  ejected 
in  solution  in  the  discharges  from  the 
vdcer. 

The  solution  here  spoken  of  is  such  as 
may  be  effected  by  the  fluid  discharged 
fi'om  any  spreading  vdcers ;  and  we  may 
doubt  whether  aU  discharges  from  ulcers 
possess  a  corroding  property,  such  as  Roki- 
tansky  seems  to  ascribe  to  them,  and  such 
as  he  considers  to  be  the  chief  cause  of  the 
extension  of  all  lolcers.  We  may  doubt,  I 
say,  whether  aU  ulceration  can  be  described 
as  a  corrosion  or  erosion  of  the  tissues  by 
ichor ;  but,  on  the  other  side,  we  camiot 
well  doubt  that  the  properties  of  the  dis- 
charge fi'oni  an  ulcer,  or  a  sloughing  sore, 
may  have  a  great  influence  in  accelerating 
the  degeneration  and  decomposition,  and 
thereby  the  solution,  of  the  tissues  that 
form  its  walls  or  boimdaries.  Many 
ichorous  discharges  from  ulcers  inflame  and 
excoriate  the  parts  over  which  they  flow ; 
and  one  constituent  of  inflammation  is  the 
defective  nutrition  of  the  proper  elements 
of  the  affected  tissue.  Many  such'  dis- 
charges, also,  are  in  an  active  state  of  de- 
composition ;  and  theu"  contact  with  the 
tissues  cannot  but  have  some  tendency  to 
excite  decomposition  in  them ;  a  tendency 
which  the  tissues  will  be  the  less  able  to 
resist,  m  the  same  proportion  as  they  are 
already  feebly  maintaining  themselves,  or 
as  they  have  been  moved  by  inflammation 
fi'om  tliefr  normal  conditions,  and  their 
nonnal  tenacity  of  composition. 

On  the  whole,  then,  we  may  conclude, 
respecting  the  process  of  ulceration,  that 
its  beginning  is  usually  the  detachment  of 
a  slough,  or  portion  of  dead  tissue,  by  the 
removal  of  the  layer  of  living  tissue  that 
bounded  it ;  that  the  spreading  of  an  vilcer, 
independent  of  such  visible  sloughing,  is 
effected  by  the  tissues  that  bound  it  be- 
coming degenerate,  and  being  detached  in 
minute  particles,  or  molecular  matter,  or 
being  decomposed  and  dissolved  in  the  fluid 
discharge  or  ichor ;  and  that  this  spread- 
ing may  be  accelerated  by  the  influence  of 
the  discharge  itself,  which  may  inflame 
the  healthy  tissues  that  it  rests  on,  and 
may  exercise  a  decomposing  "  catalytic" 
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action  on  those  that  are  inflamed  al- 
ready. 

I  have  already  said  that  the  products  of 
inflammation  are  commonly  removed,  in 
ulceration,  together  with  the  elements  of 
the  tissues  in  wliich  they  are  deposited. 
AndaU  that  has  been  said  of  the  changes  that 
the  tissues  undergo  previous  to  ejection  or 
solution,  may  be  said,  also,  of  the  products 
of  the  inflammation  which  commonly  pre- 
cedes and  accompanies  the  ulcerative  pro- 
cess. 

I  need  hardly  say  that  we  have  no  know- 
ledge by  which  to  explam  the  peculiar  and 
characteristic  forms  of  certain  ulcers.  "We 
seem  wholly  without  a  guide  to  such  know- 
ledge ;  but  the  existence  of  such  specific 
forms  is  conclusive  against  the  supposition 
that  the  extension  of  an  ulcer  is  entirely 
due  to  corrosion  by  an  exuded  fluid.  Such 
a  fluid  would  act  uniformly,  unless  the 
various  effects  of  disease  on  the  tissues 
boimding  the  ulcer  should  make  them 
variously  amenable  to  it«  influence. 

The  last  enumerated  effect  produced  by 
inflammation  in  the  tissues  in  which  it  is 
seated  is  gangrene,  mortification,  or  slough- 
ing. 

In  the  usual  enumeration  of  the  effects 
of  inflammation,  it  is  commonly  implied 
that  the  processes  of  eifusion  of  lymph, 
suppuration,  ulceration,  and  mortification, 
may  be  taken  as  the  expressions  of  so  many 
successive  degrees  of  severity  of  the  morbid 


process.  But  this  is  far  from  being  uncon- 
ditionally true.  The  exciting  cause  of  the 
inflammation,  the  tissue  affected,  the  con- 
dition of  the  blood,  the  general  amount  of 
vital  force,  and  the  degrees  in  which  the 
bloodvessels  can  adapt  themselves  to  the 
transit  of  various  quantities  of  blood  ;  all 
these,  and,  perhaps,  several  other  tilings, 
have  as  marked  an  influence  as  the  severity 
of  tlie  disease  has  in  determining  the  result 
of  an  inflammation  to  be  gangrene  of  the 
affected  part.  It  may  be  nearer  the  general 
truth,  to  say  that  the  probability  of  gan- 
grene ensuing  in  inflammation  is  propor- 
tionate to  the  sum  of  the  intensity  of  the 
disease  plus  the  debihty  or  defective  vitality 
of  the  affected  part,  whether  that  debiUty 
hj,ve  a  general  or  a  local  origin.  But,  in- 
deed, in  any  case  of  gangrene  that  may  be 
regarded  as  inflammatory,  it  is  very  hard  to 
say  what  may  be  ascribed  to  the  inflamma- 
tory process,  and  how  that  process  affects 
the  issue,  so  great  are  the  number,  and  so 
diverse  the  natures,  of  the  several  morbid 
conditions  that  are  from  the  first,  or  in 
succession,  mvolved.  Certainly,  it  is  not 
possible  to  speak  clearly  of  inflammatory 
gangrene  without  constant  reference  to  many 
other  forms  of  local  death  which  he  far  be- 
yond the  range  of  these  lectures.  For  this 
reason,  and  because  a  separate  series  of  spe- 
cimens in  the  Museum  is  devoted-  to  the  il- 
lustration of  the  death  of  parts,  I  shall 
here  conclude  the  account  of  the  phenomena 
and  effects  of  inflammation. 


LECTURE  VI. 


Nature  and  Causes  of  Inflammation.  Limi' 
talion  of  the  term  '  increased  action ' 
as  applied  to  the  process  of  inflammation. 
Indications  of  defective  nutrition,  and 
defective  exercise  of  the  vital  forces ;  in 
the  effects  described  in  the  preceding 
lecture,  and  in  the  low  organic  characters 
of  the  inflammatory  products ,  and  in  the 
conditions  preceding  the  process.  Pe- 
culiarities by  which  the  inflammatory 
mode  of  nutrition  is  generally  dis- 
tinguished from  hypertrophy,  atrophy, 
and  the  production  of  new  growths,  such 
as  tumors. 

Proximate  causes  of  inflammation  traced  to 
qualitative  changes  of  the  necessary  con- 
ditions of  normal  nutrition ;  as,l.  of  the 
Blood-vessels  :  2.  of  the  Blood;  es- 
pecially ininoculable  diseases,  and  specific 
inflammations;  explanation  of  the  locali- 
zation of  a  general  disease  of  the  blood  : 
3.  of  the  Nervous  force,  as  affecting  the 
size  of  the  blood-vessels,  and  as  having  a 
share  in  the  plasturgic  forces :  4.  of  the 
proper  tissues  of  the  inflamed  part. 

An  examination  of  the  nature  of  the  pro- 
cess of  inflammation  may  best  be  made  in 
the  form  of  a  comparison  of  its  effects  with 
those  of  the  normal  process  of  nutrition. 
And  tliis  comparison  may  be  drawn  with 
two  principal  views  ;  namely,  to  deter- 
mine, 1st — how  the  effects  of  inflammation 
differ,  in  respect  of  quantity,  from  those  of 
the  normal  process ;  and  2nd,  how  they 
differ  from  the  sajne,  in  respect  of  quality 
or  method. 

The  decision  on  the  fii-st  of  these  points 
may  seem  to  be  given  in  the  term  '  increased 
action,'  which  is  commonly  used,  as  syno- 
nymous with  inflammation.  As  used  by 
Mr.  Hunter,  this  term  was  meant  to  im- 
ply that  the  small  vessels  of  an  inflamed 
part  are  more  than  naturally  active,  in 
formation  or  absorption,  or  in  both  these 
processes.  This  is,  probably,  the  meaning 
still  generally  attached  to  tho  term  by 
some ;  while,  as  employed  by  those  who 
believe  the  vessels  are  only  accessories  in 
the  work  of  nutrition,  tho  expression 
'  increased  action '  may  be  used  to  imply 
merely  increased  formation,  or  increased 
absorption.  In  either,  or  in  any,  meaning, 
however,  the  term  seems  to  involve  the  idea 
of  an  increased  exercise  of  the  vital  forces, 


i.  e.  of  those  forces  tlirough  the  operation 
of  which  the  various  acts  of  organic  for- 
mation are  accomplished.  But,  if  'in- 
creased action '  is  to  imply  this,  the  de- 
scription of  the  process  and  effects  of  in- 
flammation shews  that  the  term  cannot  be 
properly  used,  without  some  limit  or 
qualification. 

If  we  consider  the  quantity  of  organic 
formation  effected  dm-ing  the  inflammatory 
process,  in  the  proper  substance  of  tlie 
inflamed  part,  it  is  evidently  diminished. 
All  the  changes  described  in  the  last 
lectm-e  are  signs  or  results  of  diminished 
or  suspended  nutiition  in  tho  tissues  of  the 
inflamed  part :  they  are  all  characteristic  of 
atrophy,  degeneration,  or  death.  The 
tissues  become  soft  or  quite  disorganized ; 
they  ai-e  relaxed  and  weakened ;  they  de- 
generate, and  remain  lowered  at  once  in 
structure,  chemical  composition,  and  func- 
tional power  ;  or  else,  after  degeneration, 
tliey  are  absorbed,  or  ai-e  disintegrated,  or 
dissolved,  and  cast  out ;  they  die  in  par- 
ticles or  in  the  mass.  Dm*ing  aU.  the 
process  of  hiflammation,  there  is  no  such 
tiling  as  an  increased  formation  of  the 
natural  structui'es  of  the  inflamed  part ; 
they  are  not  even  mamtained ;  their  nu- 
trition is  always  impaired,  or  quite  sus- 
pended. It  is  only  after  the  inflammation 
has  ceased  that  there  is  an  appearance  of 
increased  formation  in  some  of  the  lowly 
organised  tissues,  as  the  bones  and  cel- 
lular tissue. 

So  far,  then,  as  the  proper  substance  of 
the  inflamed  part  is  concerned,  there  ap- 
pears to  be  decreased  action ;  that  is, 
decreased  fonnation.  There  may  be,  indeed, 
an  increased  absoi-ption;  but  this  is  also, 
in  one  sense,  characteristic  of  decreased  ex- 
ercise of  vital  force  ;  since  all  absorption 
imphes  a  previous  degeneration  of  the  part 
absorbed.  Nor  can  we  justly  call  this,  in 
any  sense,  '  increased  action,'  till  we  can 
show  how  absoqotion  is  an  act  of  vessels. 

On  the  whole  then,  we  may  conclude, 
thus  far,  that  one  of  the  constituents  of  tho 
inflammatorj'  process,  one  of  the  characters 
in  which  it  diifers,  in  respect  of  quantity, 
from  normal  nutrition,  is  a  defect  in  the  nu- 
trition of  tho  proper  substance  of  tho 
inflamed  part.* 

•  This  has  heeti  clearly  maintuined  by  Dr.  Cor- 
pctitcr.   Sec  Ur.  and  For.  Med,  Rev.  July,  18U. 
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But  it  is  characteristic  of  indammation, 
tliat,  while  the  inflamed  part  itself  suflcrs 
deterioration,  there  is  a  production  of 
material  wliich  may  be  organized.  Here, 
therefore,  may  be  an  evidence  of  increased 
formation,  of  increased  action. 

Doubtless,  m  relation  to  the  productive 
part  of  the  inflammatory  process,  the 
expression  '  increased  action '  may  be  in 
some  sense  justly  used ;  for  the  weight  of 
an  inflamed  part,  or  of  the  material  se- 
parated from  it,  may  bo  much  increased  by 
the  formation  of  organized  matter.  But 
the  quantity  of  organized  matter  formed  in 
an  inflammation  must  not  be  uncondition- 
ally taken  as  the  measure  of  uicreage  in  the 
exercise  of  the  vital  forces  :  for  it  is  to  be 
observed,  that  the  material  formed  pi'csents 
only  tlie  lowest  grades  of  organization,  and 
that  it  is  not  capable  of  development,  but 
rather  tends  to  degeneration,  so  long  as  the 
inflammation  lasts. 

It  may  be  but  a  vague  estimate  that  we 
can  make  of  the  amomit  of  vital  force  ex- 
ercised in  any  act  of  foraiation ;  yet  we  may 
be  sure  that  a  comparatively  small  amount 
is  sufficient  for  tlie  production  of  low  or- 
ganisms, such  as  are  the  fibrinous  and  cor- 
]5uscular  lymphs  of  inflammation.  The 
abundant  production  of  lowly  organised 
structm'es  is  one  of  the  featm-es  of  the  life 
of  the  lowest  creatures,  in  both  the  vegetable 
and  anunalkingdoms.  And,inoiu"owncases, 
a  corresponding  abundant  production  is 
often  noticed  in  the  lowest  states  of  vital 
force ;  witness  the  final  inflammations,  so 
freqiient  in  the  last  stages  of  granidar'  dege- 
neration of  the  kidneys,  of  phthisis,  of 
cancer,  and  other  exhausting  diseases.  In 
aU  these,  even  large  quantities  of  the  lowly 
organised  cells  of  inflammatory  lymph  may 
be  formed,  when  life  is  at  its  last  ebb,  And 
with  these  cases  correspond  those  that  show 
the  most  rapid  increase  of  tubercle  and 
cancer,  and  other  lowly  organised  tmnors, 
when  the  health  is  most  enfeebled,  and 
when  the  blood  and  all  the  natui-al  struc- 
tures are  wasting. 

From  these  considerations,  wemay  conclude 
that  the  productive  part  of  the  inflammatoiy 
process  is  not  declaratory  of  the  exercise  of 
a  large  amount  of  vital,  or  organising,  foi'ce ; 
and  this  conclusion  is  confirmed  by  ob- 
serving that  development,  wliicli  always  re- 
quires the  highest  and  most  favoured 
exercise  of  the  powers  of  organic  hfe,  does 
not  occiu-  whOc  inflammation  lasts.  The 
general  conclusions,  therefore,  may  be,  as 
well  from  the  productive,  as  from  tlio  de- 
stnictive,  eflbctsof  tlic  iiiflammatoryprocess, 
that  it  is  accomplished  with  small  expendi- 
ture of  vital  force,  and  tliat  even  wlien  large 
quantities  of  lymph  are  formed,  such  an 
expression  as  "increased  action  "  cannot  bo 
safely  used,  unless  wc  can  be  sure  that  tlie 


defect  of  the  fomative  power  exercised  in 
the  proper  tissue  of  the  inflamed  part  is 
more  than  counterbalanced  by  the  excess  of 
power  manifested  in  the  production  and  low 
organisation  of  lymph. 

It  may  be  said  tliat  the  signs  of  inflam- 
mation are  signs  of  increased  action.  But 
these  are  ikUacious,  if,  again,  by  increased 
action  be  meant  any  increased  exercise  of 
vital  force.  The  redness  and  the  swelling  of 
an  inflamed  part  declare  the  presence  of 
more  blood ;  but  this  blood  moves  slowly  ; 
and  it  is  a  quick  i*enewal  of  blood,  rather 
than  a  large  quantity  at  any  time  in  a  part, 
that  is  significant  of  active  hfe.  An 
abundance  of  blood,  with  slow  movement  of 
it,  is  in  no  case  characteristic  of  activity 
in  a  part ;  it  more  often  implies  the 
contrary,  as  in  the  erectile  tissues,  and  the 
cancellous  tissue  of  bones. 

Tlie  sign  of  heat  in  the  inflamed  part  is 
equally  fallacious.  The  source  of  the  locally 
increased  heat  cannot,  I  believe,  be  satis- 
factorily explamed.  Tliis  phenomenon  of 
inflammation  is  involved  in  the  same 
difficidty  as  are  aU  those  that  concern  the 
local  variations  of  temperature  in  the  body  : 
difficulties  wliich  the  doctrines  of  Liebig, 
however  good  for  the  general  production  of 
heat,  are  quite  unable  to  explain.  But,  from 
the  fact  that  the  general  supply  of  heat  in 
oiu-  bodies  is  derived  from  oxydation  or 
combustion  of  wasted  tissues  or  of  surplus 
food,  we  may  assume  that,  in  local  augmen- 
tation of  heat,  the  source  is  rather  from 
some  similar  destruction  of  organic  sub- 
stances, than  from  increased  formation  of 
them.  This  can,  indeed,  be  only  assumed  ; 
but,  if  there  be  httle  evidence  for  it,  there 
is  as  little  for  any  assumption  that  the  in- 
creased heat  of  an  inflamed  part  is  an  indi- 
cation of  an  uicreased  formative  action. 
The  full  heat  of  an  actively  growmg  part 
may  be  compared  with  the  liigh  tempe- 
ratiu'e  of  one  which  is  the  seat  of  "  deter- 
mination" of  blood,  or  of  "active 
congestion ;"  for,  ui  both  cases,  the  heat  is 
high  because  the  blood,  brought  quickly 
from  the  heart,  is  quickly  removed  ;  but,  in 
an  inflamed  part,  the  blood  is  not  so  re- 
newed ;  it  moves  more  slowly. 

In  thus  endeavouring  to  estimate  the 
difterence  between  the  nonnal  and  the  in- 
flammatory modes  of  nutrition,  in  rcgjird  to 
the  quantity  of  formative  or  other  vital  force 
exercised  in  them  respectively,  I  have  also 
stated  the  chief  diflerences  between  them  in 
relation  to  the  quality  or  method  of  nu- 
trition. The  most  general  peculiarity  of  (he 
inflammatory  method,  ni  its  simplest  form, 
is  the  concurrence  of  these  two  distinct  and 
indeiiendent,  though  usually  coincident, 
events:  namely,  1st,  the  impairment  or 
suspension  of  the  nutrition  of  the  proper. 
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substance  of  the  inflamed  part :  and  2nd, 
the  effusion,  from  the  blood,  of  a  material 
more  than  suillcient  in  quality  for  the  nu- 
trition of  the  part,  but  loss  than  sufficient 
in  its  capacity  of  development. 

The  predominance  of  one  or  the  other 
of  these  components  is  the  gi-omid  of  some 
of  the  chief  varieties  in  the  forms  of  in- 
flammation; distingiiishmg,  especially,  the 
adhesive  and  suppurative  inflammations,  in 
which  the  formative  part  predominates, 
from  the  iJcerative  and  gangrenous,  in 
which  the  destructive  part  prevails.  But  in 
all  cases,  the  two  components  of  the  process 
are  in  certain  measm-es  combined,  and  their 
combination  estabhshes  the  chief  differences 
between  the  inflammatory  and  every  other 
mode  of  nutrition  in  a  pai't.  Thus, 
from  all  the  forms  of  mere  atrophy  or 
degeneration,  the  inflammatory  process 
is  distinguished  by  the  production  of  the 
lymph,  which  may  be  organising,  even 
while  the  proper  tissue  of  the  inflamed 
part  is  in  process  of  atrophy,  degeneration, 
or  absorption.  So  far  as  the  tissues  in- 
flamed are  concerned,  some  inflammations 
might  be  classed  vsith  atrophies  or  degene- 
rations ;  but  the  concm-rent  production  of 
lymph  is  distinctive  of  them. 

On  the  other  side,  the  inflammatory 
mode  of  nutrition  is  distinguished  from  all 
the  forms  of  hypertrophy  by  the  failm-e  of 
the  nutrition  of  the  inflamed  part  itself. 
So  far  as  mere  production  and  formation 
of  organisms  are  concerned,  some  inflam- 
mations might  be  paralleled  with  hypertro- 
pliies ;  but  the  organisation  of  the  lymph 
feUs  short  of  that  proper  to  the  part  in 
which  it  is  exuded  ;  and  the  substance  of 
the  part,  instead  of  being  augmented,  is 
only  replaced  by  one  of  lower  organisation. 

And,  lastly,  from  the  production  of  new 
growths,  such  as  tumors,  the  inflammatory 
process  is  distinguished  by  this  ; — that  its 
organised  products,  though  like  natural 
tissues  of  the  body,  are  usually  infiltrated, 
fused,  and  interwoven  into  the  textures  of 
the  inflamed  parts ;  and  that,  when  once 
their  development  is  achieved,  they  have 
no  tendency  to  increase  in  a  gi-eater  ratio 
than  the  rest  of  the  body. 

I  am  well  aware  that  these  can  be  ac- 
cepted as  only  the  generally  distinguishing 
characters  of  the  sunplest  inflammatory 
process.  Cases  might  be  easily  adduced  in 
whicli  the  border-lines  are  obscured;  in- 
flammations confounded  on  one  side  with 
atrophies,  on  another  witli  hypertrophies, 
on  a  third  with  tumors.  But  the  same 
difficulties  are  in  every  department  of  our 
science ;  yet  we  must  acknowledge  the 
value  of  general  distinctions  among  dis- 
eases even  more  alike  than  these  are. 

The  case  that  I  have  chosen  for  illustrat- 
ing the  general  nature  of  the  inflammatory 


process  is  one  representing  the  disease  in 
its  simplest  form  and  eai-liest  stage,  mani- 
festing only  the  fonnation  of  lymph,  and 
such  a  change  as  the  softening  or  absorj)- 
tioii  of  the  inflamed  part.  Tliis  is  but  the 
begimiing  of  the  history :  but,  if  the  in- 
flammation continues,  or  increases  in 
severity,  all  that  follows  is  consistent 
with  this  beginnmg  ;  all  displays  the  same 
double  series  of  events,  the  same  defective 
nutrition  of  the  part,  and  the  same  produc- 
tion of  low  organisms.  But  these  ad- 
ditions are  observed ;  the  part  is  more 
and  more  deteriorated,  and  perishes  in  the 
mass,  or  in  umiute  fi'agments  ;  the  newly- 
organised  products,  not  finding  the  neces- 
sary conditions  of  all  nutrition,  partake  in 
the  degenerative  process,  and,  mstead  of 
being  developed,  are  degenerated  into  pus, 
or  some  yet  lower  forms,  or  perish  with 
the  tissues  in  wliich  they  are  imbedded. 

Respecting,  now,  the  causes  of  inflam- 
mation, I  shall  not  say  more  of  its  exciting 
causes  than  that,  from  the  external  ones, 
which  alone  we  can  at  all  appreciate,  we 
may  derive  a  confirmation  of  the  opinion  I 
have  expressed  concerning  the  nature  of 
the  process.  They  are  such  as  would  be 
apt  to  produce  depression  of  the  vital  forces 
in  a  part ;  all  being,  I  tliink,  such  as,  when 
appUed  with  more  severity,  or  for  a  longer 
tune,  win  lead,  not  to  inflammation,  but  to 
the  death  of  the  part.  If  a  certain  excess 
of  heat  will  inflame,  a  certain  yet  greater 
heat  will  kUl :  if  some  violence  will  inflame, 
a  greater  violence  will  kill :  if  a  diluted 
chemical  agent  wiU  only  frritate,  the  same 
concentrated  wUl  destroy  the  part.  The 
same  may  be  said,  1  thini,  of  cold,  mecha- 
nical injury,  and  all  the  other  external  ex- 
citing causes  of  inflammation.  I  am  aware 
that  other  explanations  of  their  action  are 
given  ;  but  none  seems  to  me  so  simple,  or 
so  consistent  with  the  nature  of  the  process 
that  follows  them,  as  this,  wliich  assumes 
that  they  all  tend  (as  it  may  be  said)  to 
depress  the  vital  forces  exercised  in  the 
affected  part :  they  may  be  stimidants  or 
excitants  of  the  sensitive  nerves  of  the  ptirt, 
but  they  lead  to  the  opposite  of  activity  in 
its  nutritive  processes. 

The  proximate  causes  of  inflammation 
appear  to  be  various  perversions  of  the 
necessary  conditions  of  healthy  nutrition 
in  a  part ;  that  is,  morbid  changes  in 
either  the  supply  of  blood,  the  composition 
of  the  blood,  the  influence  of  the  nervous 
force,  or  the  condition  of  the  proper  sub- 
stance of  the  inflamed  part.  Any  one  or 
more  of  these  four  conditions  of  nutrition 
being  changed  in  quality,  the  result  appears 
to  be  an  inflammation.  A  change  in  quan- 
tity more  usuaUy  produces  either  an  excess 
or  deficiency  of  nutrition  in  the  part,  or 
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some  process  differont  from  inflammation. 
Thus,  a  diminution  or  witlidrawul  of  the 
blood,  witliout  alteration  of  its  quality,  is 
usually  followed  by  atrophy,  degeneration, 
or  death :  a  more  increase  of  blood  in  a 
part  may  produce  hypertrophy,  or  some- 
thing more  nearly  resembling  inflamma- 
tion, yet  falling  short  of  it.  Similar  eflects 
may  ensue  from  a  mere  increase  or  decrease, 
or  abstraction,  of  nervous  force.  Change 
in  the  quaUty,  whether  with  or  without 
one  in  the  quantity,  of  the  conditions  of 
nutrition,  appears  essential  to  the  produc- 
tion of  the  phenomena  of  inflammation. 

I  will  endeavour  now  to  show  that  in- 
flammation may  follow  such  perversion  or 
qualitative  change  in  each  of  the  conditions 
of  nutrition,  even  though  all  the  rest  of  them 
remain  in  theii'  normal  state :  selecting,  for 
this  pm-pose,  such  cases  of  inflammation  as 
we  may  trace  proceeding,  in  the  first  in- 
stance, from  the  imcomphcated  error  of  a 
emgle  condition  of  nutrition. 

1st.  Inflammation  may  perhaps  be  pro- 
duced— it  certainly  may  be  in  some  mea- 
sm-e  imitated — by  changes  in  the  blood- 
vessels ;  changes  attended  with  alteration 
of  their  size,  or  their  permeabdity,  or  the 
other  quaUtiesby  which  they  afiect  the  supply 
of  blood  to  a  part.  This  may  be  concluded 
fi'om  the  similarity  to  some  of  the  pheno- 
mena of  inflammation  wliich  may  be  ob- 
served in  certain  cases  of  mechanical  ob- 
struction to  the  venous  cfrculation.  In  a 
case  of  ascites  from  diseased  heart  or 
liver,  the  peritonemn  often  contains  eoagula 
of  fibrine  floating  free  in  the  serum,  though 
no  orgimmay  present  appearances  of  having 
been  inflamed.  In  such  a  case,  moreover, 
I  have  found  the  fibrine  developing  itself 
in  the  form  of  nucleated  blastema,  even 
while  floating  free.  In  another  case  of 
mechapical  ch'opsy,  I  have  found  the  flmd 
of  anasarca  in  the  scrotum  containing  abun- 
dant lymph-corpuscles,  like  those  in  the 
fluid  of  an  inflammatoi'y  eflusion.  Such 
as  these  are  the  cases  through  which  me- 
chanical congestions  of  blood  connect  them- 
selves with  inflammation.  And  if  to  these  we 
add  the  constancy  of  increased  vascularity 
among  the  phenomena  of  mflannnation, 
they  may  be  sufficient  to  make  us  beheve, 
that  distiu-bances  in  the  circulation  of  a 
part  may  produce  some  of  the  principal 
phenomena  of  inflammation,  even  though 
all  the  other  conditions  of  nutrition  ai-e,  in 
the  first  instance,  unchanged.  But  I  know 
no  other  good  evidence  for  the  behef  ;  and 
I  thuik  we  should  not  lay  much  stress  on 
these  cases,  since  they  display  an  imitation 
of  only  one  part  of  the  process  of  inflam- 
mation, namely,  the  production  of  orga- 
nisable  matter.  The  nutrition  of  a  part 
with  obstructed  circulation  suffers  but  a 


trivial  disturbance,  m  comparison  with  tliat 
which  would  accompany  an  inflammation 
witli  an  equal  amount  of  hmdi-ance  to  tlie 
movement  of  the  blood.  I  should  there- 
fore be  cautious  of  regarding  these  etfusious 
in  mechanical  obstructions  of  blood  as 
moi'e  than  partial  imitations  of  the  inflam- 
matory process.  So  far  as  the  efl'usion  in 
an  inflammation  depends  on  the  altered 
mechanical  relations  of  the  blood  and 
vessels  of  a  part,  so  far  may  simibr  altera- 
tions produce  elTects  imitating  those  of  in- 
flammation ;  but  I  much  deubt  whether 
any  change  whatever  in  the  cfrculation  of 
a  part,  however  produced,  can  alone  pro- 
duce or  alone  mamtain  the  phenomena  or 
eflects  of  inflanunation.  I  believe  that  the 
distiu-bances  of  the  cfrculation  are  no  more 
adequate  to  the  explanation  of  inflamma- 
tion, than  the  normal  movements  of  the 
blood  are  adequate  to  the  explanation  of 
the  ordinary  process  of  nutrition. 

2.  We  may  speak  much  less  equivocally 
of  the  influence  of  the  state  of  the  blood 
itself  in  detei'mining  inflammations ;  for 
there  can  be  Uttle  doubt  that  a  veiy  great 
majority  of  the  so-called  spontaneous  or 
constitutional,  as  distinguished  from  trau- 
matic, inflammations,  have  herein  their 
origm.  We  might  anticipate  this  from  the 
consideration  that,  in  nonnal  nutrition,  the 
principal  factors  are  the  tissues  and  the 
blood  in  then-  mutual  relations  :  but  we 
have  better  evidence  than  tliis,  in  cases  of 
local  inflammations  occm-rmg  m  consequence 
of  general  diseases  of  the  blood.  Some  in- 
stances of  this  are  cleai-ly  proved,  as,  e.  g., 
in  the  cases  of  eraptive  fevers,  when  the 
presence  of  morbid  materials  in  the  blood 
is  proved  by  the  effects  of  their  transfei-ence 
in  inoculation.  Scarcely  less  thorouglily 
demonstrated  are  the  cases  of  rheumatism 
aiid  gout,  of  lepra,  psoriasis,  herpes, 
eczema,  erysijielas,  and  other  such  affec- 
tions, whose  constitutional  natm*e — in 
other  words,  whose  primai-y  seat  in  the 
blood — aU  readdy  acknowledge  in  practice, 
if  not  in  theory.  Now,  in  aU  these  cases, 
local  inflammations  are  the  external  signs 
of  the  general  affection  of  the  blood :  and  I 
apprehend  that  if  any  difficiUty  be  felt  in 
receivmg  these  as  evidences  that  the  morbid 
condition  of  the  blood  is  the  cause  of  the 
local  inflanunation,  it  wUl  be  tlu-ough 
doubt  whether  a  general  disease  of  the 
blood — a  disease  afFectmg  the  blood  sent 
to  every  part — can  produce  peculiar  pheno- 
mena of  disease  in  only  certain  small  parts 
or  organs.  But  this  local  effect  of  a  gene- 
ral disease  of  blood  has  its  illustration  in 
some  of  the  sure  principles  of  physiology ; 
especially  in  this — that  the  presence  of  cer- 
tain materials  in  tlie  blood  may  dctermme 
the  formation  of  appropriate  organisms,  m 


53 


wliich  they  may  be  iucoi-pomted.*  Tluis, 
when  one  kidney  is  removed  or  destroyed, 
the  other  will  acquu-o  a  greater  size,  suffi- 
cient for  the  discharge  of  the  necessary 
quantity  of  urine.  Now  we  know  that  the 
principal  materials  of  m-ine  exist  ready- 
formed  in  the  blood;  that,  beuig  taken 
from  the  blood,  they  are  incorporated  in  the 
secretmg  cells  of  the  kidney,  and  are  for  a 
time  enclosed  m  them,  and  enter  into  theu' 
composition  ;  and  that,  finally,  they  ai'e  dis- 
charged into  the  excreting  tubes  fi-om  these 
cells,  not  by  mere  iiltration.  We  may, 
therefore,  safely  hold  that,  when  one 
kidney  is  lost  or  spoiled,  more  renal  cells 
are  fonned  in  the  other,  iecawse  more  of  the 
constituents  of  urine  are  in  the  blood  :  m 
other  words,  that  the  presence  of  these 
constituents  in  the  blood  that  is 
can-ied  to  every  part  determines  the  for-^ 
mation  of  appropriate  organs  in  one  part 
.  of  the  body  ;  in  which  organs  these  consti- 
tuents may  be  incorporated.  Nor  is  this 
the  only  case.  Certain  medicuies,  espe- 
cially dim-etics,  are  separated  fi'om  the 
blood  by  only  certain  organs;  they  must,for 
this  separation,  be  embodied  in  those 
organs,  and  wliile  embodied  they  may  excite 
inflammation  ;  as  cantharides,  turpentine, 
and  the  like,  do.  Abundant  hydro-carbon 
principles  in  the  blood  wUl  bring  about  the 
formation  of  abundant  fat  cells,  in  wliich 
they  may  be  enclosed.  The  accumulation 
of  sap  m  the  branch  of  a  tree  that  has  been 
ringed  wUl  determine  the  organisation  of 
abundant  fruit ;  and  many  similar  cases 
might  be  cited. 

It  is  in  exact  parallel  with  these  facts  in 
physiology,  tliafc  in  certain  general  diseases 
of  the  blood,  organs  are  formed,  as  the 
products  of  inflammation,  within  which 
the  specific  morbid  material  is  incorpo- 
rated. Tlius,  in  small-pox,  cow-pox,  pri- 
mary syphilis,  and  whatever  other  diseases 
may  be  transfcn-ed  by  inoculation,  the 
morbid  material  from  the  blood  is  incor- 
porated in  the  fluid  and  coi-puscular  pro- 
ducts of  inflammation,  winch  are  enclosed 
within  tlie  characteristic  vesicle  or  pustule ; 
just  as,  in  the  cases  already  cited,  the  con- 
stituents of  urme  or  of  medicines  are  in- 
corporated in  the  renal  cells,  which  are 
formed  within  the  substance  of  the  kidney  ; 


*  This  principle  was  fully  discussed  in  the  Lec- 
tures on  Nutrition  delivered  in  1847,  and  pub- 
lished in  the  Mkdical  Gazette  of  that  year. 
And  it  appears  to  be  capable  of  even  much  wider 
extension  than  was  then  assumed.  For  example, 
it  supplies  the  best  theoretic  expression  of  the 
origin  of  cancerous,  and  similar  tumors.  The 
cells  or  the  tissues  of  these  Rrowths,  we  may  be- 
lieve, are  formed  so  as  to  comprise  or  enclose 
specific  morbid  materials  generated  or  inserted 
in  the  blood.  That  each  such  morbid  material 
should  have,  for  its  appropriate  habitation,  cells 
and  a  mass  of  peculiar  form  and  appearance,  is 
only  consistent  with  normal  rules  of  formation. 


or  just  as  the  constituents  of  sap  ai'e  incor- 
porated in  fruit. 

In  the  cases  of  disease  produced  by  a 
demonstrable  virus,  we  have  all  the  evi- 
dence that  can  be  necessajy  to  prove  the 
principle  I  am  contending  for — namely, 
that  a  general  disease  of  the  blood  may  de- 
termine a  local  inflammation  in  one  or  more 
cii'cumscribed  portions  of  a  tissvte.  And 
the  analogy  is  so  close,  that  I  think  we 
need  not  hesitate  to  receive  the  same  expla- 
nation of  other  inflammations,  which  I  have 
cited  as  occiuTuig  during  morbid  condi- 
tions of  the  blood.  For  although  we 
cannot,  by  inoculation,  prove  that  a  specific 
morbid  material  of  such  a  disease  as  herpes, 
or  rheumatism,  has  been  incorporated  in 
the  inflammatory  products,  yet  we  find 
great  probabUity  hereof  in  the  many  analo- 
gies which  these  diseases  present  to  the 
inoculable  diseases,  in  their  whole  history, 
and,  especially,  in  the  decrease  of  general 
iUness  which  ensues  on  the  full  maiaifesta- 
tion  of  the  local  inflammation. 

If  it  be  asked  why  a  morbid  material  is 
determined  to  one  pai-t  or  tissue  rather  than 
another,  or  why,  for  example,  the  skin  is  the 
normal  seat  of  inflammation  in  smaU-pox, 
the  joints  in  rheumatism,  and  so  on,  I  be- 
hove we  must  say  that  we  arc,  on  tins  point, 
in  the  same  ignorance  as  we  are  concerning 
the  reason  why  the  materials  of  sweat  are 
discharged  at  the  skin,  those  of  urine  at  the 
kidneys,  of  bile  at  the  Uver,  or  why  the 
greater  part  of  the  fibrine  is  incorporated 
in  the  muscles,  and  of  gelatine  in  the  bones. 
We  cannot  tell  wliy  these  things  are  so  ; 
yet  we  beUeve  them,  and  our  beUef  has 
practical  advantages.  So  may  the  behef 
that  a  gi-eat  majoiity  of  the  so-caUed  spon- 
taneous local  inflammations  are  the  conse- 
quences and  manifestations  of  certain  morbid 
conditions  of  the  whole  mass  of  blood; 
and  that  when  such  conditions  depend  on 
the  presence  of  any  specific  material  in  the 
blood,  a  portion,  or  the  whole,  of  that  ma- 
terial is  \isually  incorporated  in  the  pro- 
ducts of  the  inflammation,  and  in  them  is 
separated  from  the  blood. 

But,  again,  it  may  be  said,  that  if  this  be 
gi-anted,  still  we  need  some  explanation  of 
the  fact  that  the  morbid  condition  of  the 
blood  docs  not  influence  the  wliole  extent 
of  any  given  tissue,  but  only  portions  of  it. 
In  the  secretion  of  urine,  it  may  be  behoved 
that  the  wliolo  kidney  is  alFectcd  and  works 
aUke;  but  in  the  assumed  separation  of 
the  vu-us  of  small-pox,  only  patches  of  the 
skin  are  the  scats  of  pustules  ;  in  vaccinia 
and  primary  syphilis,  only  a  single  point ; 
in  secondary  and  tertiaiy  syphilis,  a  certain, 
but  often  disorderly,  succession  of  various 
parts,  and  so  on. 

It  must  bo  admitted  that  many  of  the 
facts  here  referred  to  cannot  yet  bo  ex- 
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plaiued  ;  but  such  difficulty  of  explanation 
affords  uo  warrant  for  a  denial  of  the  theory, 
especially  since  we  are  able,  consistently 
with  this  theory,  to  point  out  some  of  the 
conditions  that  determine  the  locality  in 
which  a  general  disease  of  the  blood  wiU 
manifest  itself  by  inflammation.    In  some 
instances,  it  is  evident  that  the  localization 
of  a  general  disease  of  the  bood  is  deter- 
mined by  a  previous  condition,  such  as  we 
may  call  a  weakened  or  depressed  condi- 
tion— a  state  of  already  impaired  nutrition 
— in  some  one  part.    For  instance,  suppose 
a  stream  of  cold  air  is  impelled  on  some 
pai't,  say  the  shoulder,  of  a  person  disposed 
to  rheumatism,  it  determines,  as  a  more 
general  exposure  to  cold  might  do  in  the 
same  person,  the  rheumatic  state  of  the 
blood,  with  all  its  general  symptoms  ;  but 
it  determines,  besides,  the  part  in  which 
that  rliemnatic  state  shall  manifest  itself 
first  or  alone.     The  depressed  nutrition 
of  the  chilled  shoulder   makes  it  more 
liable  than  any  other  part  to  be  the  seat  of 
inflammation  excited  by  the  diseased  blood. 

Or,  agam,  when  a  vu-us  is  inserted,  as  in 
all  casesof  poisoned  wounds,  the  local  inflam- 
mation produced  by  the  disease  with  which 
tlie  whole  blood  is  infected  vdU  commonly 
have  its  seat  in  the  wounded  part.  The 
vu'us  must  have  produced  some  change  in 
the  place  m  which  it  was  inserted,  as  well  as 
in  the  whole  mass  of  the  blood.  These 
cases  are,  probably,  only  examples  of  the 
general  rule,  that  apart  whose  natm-al  force 
of  nutrition  is  in  any  way  depressed,  will, 
more  than  a  healthy  part,  be  hable  to  be- 
come the  seat  of  chief  manifestation  of  a 
general  blood-diseaso.    Thus,  a  part  that 
has  been  the  seat  of  former  disease  or  iii- 
jury,  and  that  has  never  recovered  its  vi- 
gour of  nutrition,  is  always  more  hable 
than  another  to  be  the  seat  of  local  mani- 
festation of  blood-disease  :  it  is,  as  they 
say,  a  weak  pari.    Thus  the  old  gouty 
or  rheumatic  jomt  is  apt  to  receive  tlie 
brunt  of  the  new  attack.    And  the  same 
may  happen  in  a  more  general  way.    A  man 
was  under  my  care  with  elu-ouic  inflamma- 
tion of  the  synovial  membrane  of  liis  knee, 
and  general  sweUing  about  it  :  he  was 
attacked  with  measles,  and  the  eruption 
over  the  diseased  knee  was  a  diffused  bright 
scarlet  rash.    A  patient  under  Dr.  Budd's 
care  had  smaU-pox  soon  after  a  fall  on  the 
nates :  the  pustules  were  tliinly  scattered 
everywhere,  except  in  the  seat  of  former  in- 
jury, and  on  this  they  were  crowded  as 
tliickly  as  possible.    Thus,  too,  when  a 
part  has  been  injured,  and  it  may  be,  is 
healing,  a  diseasc'having  begun  in  the  blood 
will  manifest  itself  in  this  part.  Impetigo  ap- 
pears about  blows  and  scratches  in  mihcal- 
thy  children ;  erysipelas  about  the  same  in 
men  with  imhealtliy  blood,    iinch  fact  s  as 


these  appear  to  be  sufficient  evidences  that 
morbid  conditions  of  the  blood  are  most 
probably  the  causes  of  the  great  majority  of 
so-called  spontaneous  local  inflammations  ; 
of  such  as  cannot  be  traced  to  the  direct 
influence  of  any  external  force,  but  ap- 
pear, rather,  as  having  an  internal  origin. 

It  may  be  added,  that  the  state  of  the 
blood  may  determine  not  only  the  locality, 
but  also  the  degree,  and  the  form,  and  pro- 
bable termination  of  the  inflammation.  But 
on  this  I  need  not  dwell,  having  devoted  a 
large  portion  of  a  former  lecture  to  demon- 
strate that  the  products  of  even  the  same 
form  of  inflammation  excited  in  the  same 
tissue,  may  be  different  in  different  per- 
sons, according  to  the  several  peculiarities 
of  their  blood. 

3.  Respecting  the  disturbance  of  the 
thii'd  condition  of  healthy  nutrition, 
namely,  the  due  influence  of  the  nervous 
force,  as  a  constituent  of  the  phenomena  of 
inflammation,  I  have  already  spoken  in  a 
former  lecture.*  I  now  resume  the  sub- 
ject, in  the  hope  of  showing  that  the  dis- 
turbance of  this  condition  may  be  one  of 
the  causes  of  inflammation. 

To  test  the  influence  of  the  nervous 
force  in   engendering  the  inflammatory 
process,  we  must  not,  as  is  commonly 
done,  take  cases  of  the  effects  of  external 
injury.     Such  an  injury,  or  the  presence 
of  a  foreign  body,  is  supposed  to  excite 
inflammation  by  stimulating  the  nerves 
of  the  part,   and  by  changmg,  through 
then*  influence,   the  state  or  action  of 
the  blood-vessels.    This  may  be  true  ;  but 
we  should  remember  that  when  a  com- 
mon injury  is  inflicted,  it  acts  not  only  on 
the  nerves  of  the  part,  but  also  on  its 
proper  tissues ;  and  it  may  so  affect  the 
state  of  these  tissues,  that  the  changes  pro- 
duced m  them  may  be  the  excitant  of 
inflammation,  independent  of  the  affection 
of  the  nei-ves.    AU  such  cases  as  these  are, 
thus,  ambiguous.  For  a  better  test,  we  must 
select  cases  m  which  the  excitant  of  inflam- 
mation acts  (at  least  in  the  first  mstance) 
on  the  nervous  system  alone.    Such  cases 
ai*e  those  already  refeiTcd  to.  When 
the  conjimctiva   is  inflamed  after  over- 
working of  the  eye,  we  cannot  suppose  that 
the  hght,  by  its  du-ect  contact,  has  affected 
the  vessels,  or  the  nutritive  act,  ui  the  con- 
iunctiva  :  it  can,  probably,  affect  either  of 
these  only  thi-ough  an  influence  reflected 
from  the  retina.    So,  when  in-itation  of  tlie 
lu-ethi-a  excites  inflammation  in  the  testicle; 
when  the  irritation  of  teetlnng  excites  it  m 
any  distant  part ;  when,  as  in  a  case  quoted 
from  LaUemand,  by  Dr.  Williams,  mflam- 
mation  of  the  brain  followed  the  applicat  ion 
of  a  ligatiu-o  to  part  of  the  brachial  plexus  ; 

*  Lecture  I.  p.  12. 
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in  these  and  tlie  like  cases — such  as  I  men- 
tioned ui  the  first  lecture, — we  cannot  but 
refer  to  the  disturbance  of  the  nervous  force 
as  the  initiator  of  the  phenomena  of  inflam- 
mation. 

•  Now,  for  the  explanation  of  such  cases 
as  these,  there  appear  to  be  two  chief  theo- 
ries— 1.  It  may  "be  that  the  nei-ves  distri- 
buted to  the  minute  blood-vessels  of  a  part 
may  be  so  affected  that  these  vessels  may 
dilate,  and  theu'  dilatation  may  produce  the 
other  phenomena  of  inflammation ;  or, 
2.  The  disturbance  of  the  nervous  force 
may  more  directly  interfere  with  the  pro- 
cess of  nutrition,  inasmuch  as  this  force 
exercises  always  some  influence  in  the  nu- 
trition of  each  part,  and  is  (as  one  may  say) 
one  among  the  plasturgic  forces. 

The  first  of  these  theories  has  lately  ac- 
quired a  dominant  place  ia  systems  of  pa- 
thology, especially  in  those  of  G-ermany. 
The  principal  form  of  it,  which  has  been 
maintamed  most  prominently  by  Henle, 
has  enlisted  the  approval  of  even  Roki- 
tansky,  and  is  largely  received,  professing 
to  explain  aU  inflammations,  and  passing 
by  the  name  of  "  neuro-pathological,"  to 
distinguish  it  from  the  "  humoral"  and  aU 
other  theories  of  inflammation.  This 
theory  may  be  thus  briefly  stated.  The 
exciting  cause  of  inflammation,  whether 
an  external  cause,  such  as  an  injury  of  a 
part,  or  an  internal  one,  such  as  diseased 
blood,  acts,  in  the  first  instance,  on  the 
sensitive  centripetal  or  afierent  nerves  of 
the  part.  These  it  affects  as  a  stimulant, 
producing  in  them  an  excited  state,  which 
state,  being  conveyed  to  some  nervous 
centre,  is  thence  reflected  on  the  centrifugal 
or  motor  nerves  of  the  blood-vessels  of  the 
same,  or  some  other  related,  part.  Tliis 
reflection,  however,  is  supposed  to  bring 
about  a  kind  of  antagonistic  sympathy, 
such  that,  instead  of  exciting  the  motor 
forces  of  the  blood-vessels  to  make  them 
contract,  it  paralyses  them,  and  is  fol- 
lowed by  their  dilatation  or  relaxation. 
This  dilatation  being  established,  the  exu- 
dation, and  other  phenomena  of  inflam- 
mation, are  assumed  to  follow  as  natural, 
and  most  of  them  as  mechanical,  conse- 
quences. 

The  eminence  of  those  who  have  sup- 
ported this  hypothesis  makes  one  hesitate 
in  rejecting  it ;  and  yet  I  cannot  help  be- 
Ueving  it  to  be  groundless.  If  we  remem- 
ber that  parts  may  present  some  of  the 
phenomena  of  inflammation,  though  they 
have  no  nerves,  as  the  firmest  tendons  and 
articular  cartilages ;  that  the  degrees  of 
inflammation  in  parts  bear  no  proportion 
to  the  amounts  of  pain  in  them  wnon  in- 
flamed ;  that  the  severest  pains  may  endure 
for  very  long  periods  witli  only  trivial,  if 
any,  phenomena  of  inflammation  ;  that  the 


phenomena  of  the  so-called  reflex  paralysis 
are  rai-e,  equivocal,  and  altogether  insuffi- 
cient for  the  foundation  of  a  law  or  general 
principle ;  we  may  weM  think  that  there 
can  be  no  sufiicient  ground  for  the  inven- 
tion of  such  an  hypothesis  as  this.  And,  if 
we  add  that,  even  admitting  the  dilatation 
of  bloodvessels  as  a  possible  consequence 
of  the  stimulus  of  sensitive  nerves,  yet  the 
phenomena  of  even  simple  inflammation 
would  be  no  necessary  consequences 
thereof ;  that  the  varieties  of  inflammations 
would  be  quite  tminteUigible  as  results  of 
similar  mechanical  disturbances  of  the  cir- 
culation ;  and  that  the  dilatation  of  blood- 
vessels, in  any  mechanical  way  produced, 
is  followed  by  only  feeble  imitations  of  a 
part  of  the  inflammatory  process  ;  then  we 
may  think  that  the  hyi^othesis,  if  all  its 
postulates  be  granted,  will  yet  be  insuffi- 
cient for  the  explanation  of  the  facts. 

I  believe  that,  if  we  would  have  any  clear 
thoughts  respectmg  the  influence  of  the 
nerves  in  initiating  inflammations,  we  must 
fii'st  receive  the  theory,  refen-ed  to  in  the 
fii'st  leetm'c,  that  a  certain  exercise  of  the 
nervous  force  is  habitually  and  dh'ectly 
engaged  in  the  act  of  normd  nutrition.  If 
we  admit  this,  there  can  be  Uttle  diffi- 
culty in  beheving  that  the  pertm'bations  of 
the  nervous  force  may  engender  the  inflam- 
matory mode  of  nutrition  ;  especially  when 
we  see  the  normal  and  inflammatoi-y  modes 
connected  through  such  mtermediate  in- 
stances as  the  increase  of  secretions  when 
the  nei-ves  of  a  distant  part  are  stimulated. 

Now,  that  the  nervous  force  has  some 
other  influence  in  normal  nutrition  than 
can  be  explained  by  referring  to  it  only  the 
government  of  the  size  of  bloodvessels,  we 
have,  I  think,  ample  evidence  ;  and  I  can- 
not but  wonder  at  the  stedfastness  with 
wliich  some  maintain  or  imply  that  the 
nervous  force  can  manifest  itself  in  nothing 
but  impressions  on  the  mind,  and  muscular 
contraction-force.  So  limited  a  view  of 
the  convertibility  of  nervous  force,  is  such 
an  one  as  the  older  electricians  would  have 
held,  had  they  maintained  that  the  only 
possible  manifestations  of  electricity  were 
the  attractions  and  repulsions  of  light 
bodies,  or  that  the  electric  force  could 
never  be  made  to  appear  in  the  fonn  of 
magnetism,  of  chemical  action,  or  of  heat. 
We  are  too  much  shackled  with  these  nar- 
row dogmas  of  negation.  The  evidence  of 
the  correlation  and  mutual  convertibility 
of  the  pliysical  forces  might  lead  us  to  an- 
ticipate a  like  variety  of  modes  of  manifes- 
tation for  the  nervous  and  other  forces 
exercised  in  the  living  body.*    We  might 

*  For  the  suprgcstion  of  this  view  1  have  to 
thank  my  esteemed  friend  Dr.  Carpenter,  by 
whom  lam  j^lnd  to  know  Hint  the  subject  of  tlio 
correlation  of  the  vital  forces  will  shortly  be  fully 
illustrated. 
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anticipate,  too,  that,  as  the  nervous  force 
has  its  origin  in  the  acts  of  nutrition  hy 
which  the  nerve- substance  is  foimcd,  so,  by 
reciprocal  action,  its  exei-ciae  might  affect 
the  nutritive  acts.  As  (for  illustration 
sake)  the  completed  blood  affects  all  the 
processes  by  which  itself  was  formed,  so, 
we  might  suppose,  would  the  nervous  force 
be  able  to  affect  all  the  acts  of  which  itself 
is  the  liighest  product. 

But  we  need  not  be  content  with  these 
suppositions  of  the  direct  influence  of  tlie 
neiTous  force  on  the  nutritive  act,  while  we 
remember  such  facts  as  these.  The  mind 
can  affect  all  nutrition,  but  it  can  do  so 
only  by  affectmg,  in  the  fhst  instance,  the 
nervous  force ;  and  its  effects  are  such 
clianges  of  nutrition  as  cannot  be  referred 
to  mere  changes  of  the  size  of  the  blood- 
vessels. Abstraction  of  the  nervous  in- 
fluence from  a  pai't  by  division,  or  other 
profound  iajiuy,  of  its  nerves,  is,  as  a 
general  rule,  followed  by  serious  impau'ment 
of  its  nutrition,  and.  by  such  and  so 
various  impau'ments  as  cannot  be  accounted 
for  by  paralysis  of  the  bloodvessels.  The 
direct  influenee  of  the  nervous  system  on 
both  the  quantity  and  the  quaUty  of  secre- 
tions is  a  fact  even  commonly  noticeable  ; 
and  secretion  and  nutrition  are  so  similar 
processes  that  we  may  be  sm-e  they  are  ac  ■ 
complished  by  the  same  forces  similarly 
exercised.* 

We  seem,  then,  to  have  sufiicient  evidence 
that  the  nervous  force  is  one  of  those  wliich 
(at  least  in  the  liighest  animals)  are  en- 
geged  in  the  normal  act  of  nutrition  ;  and 
sufficient  evidence  that  inflammation  may 
ensue  in  conseqvience  of  disturbance  of  the 
nervous  force,  even  when  that  force  cannot 
have  acted  in  the  first  instance  on  the 
bloodvessels  of  the  inflamed  part.  I  thuak, 
therefore,  the  expression  is  justified,  that 
the  inflammation  of  a  part  may  have  its 
origin  in  distm'bance  of  the  neiTOUs  force 
which  is  normally  exercised  in  the  nutri- 
tion of  the  part,  and  which  is  exercised 
directly,  not  merely  through  the  govern- 
ment of  the  contractile  coats  of  the  blood- 
vessels. 

The  last  of  the  necessary  concUtions  of 
normal  nutrition  in  a  part  is  the  healthy 
condition  of  the  part  itself.  If  a  part  be 
at  present  diseased,  it  will  be  apt  to  remam 
so,  because  of  the  continuance  of  the  same 
diseased  method  of  nutrition.  Now,  it  ap- 
pears higlily  probable  that  a  distm-banco 
of  the  liealthy  state  of  a  part  may  intro- 
duce the  phenomena  of  inflammation. 
This  is  probable  for  many  reasons  ;  as, 
first,  fi'om  analogy   with  normal  nutri- 

*  The  subject  is  niorc;  fully  illustrated  in  the 
Lectures  on  Nutrition,  intlicMEDicALGAZ  ett  b 
for  1817. 


tion.  Generally,  the  principal  condi- 
tions of  nutrition  are  the  relative  and 
mutual  influences  of  the  elements  of  the 
tissues  and  the  blood.  More  particu- 
larly, the  condition  of  the  tbsues  deter- 
mines, at  least  in  great  measure,  botli  the 
quantity  and  the  rate  of  movement  of 
the  blood  supphed  to  them,  the  changes 
of  the  tissues,  whether  in  gi-owth  or  de- 
crease, just  preceding  the  adapted  changes 
in  the  supply  of  blood.  So  we  may  beheve 
a  change  in  a  part  anyhow  engendered 
may,  by  altering  its  relation  to  the  blood, 
alter  its  mode  of  nutrition ;  and  some  of 
the  changes  may  produce  the  inflamma- 
tory mode  of  nutrition,  together  with  the 
altered  supply  of  blood,  and  other  charac- 
teristic signs. 

Secondly,  we  may  judge  the  same  from 
the  analogy  between  inflammation  and 
the  process  of  repau-.  Certainly  it  is 
the  state  of  the  injured  i^art  —  i.  e.  of 
its  proper  tissues,  not  of  its  nerves  and 
blood-vessels — wliich  determines  the  pro- 
cess of  repair :  and  some  of  the  processes 
of  repair  are  so  like  those  of  inflammation, 
that  they  are  commonly  identified,  and  are, 
perhaps,  not  capable  of  even  a  refined  dis- 
tinction. 

And  thirdly,  the  influence  of  the  con- 
dition of  the  proper  tissues  of  a  part  in 
uiitiating  inflammation  in  it,  is  illustrated 
by  more  du-ect  facts  ;  such  as,  that  inju- 
ries of  parts  that  have  no  vessels  or  nerves 
are  followed  by  altered  modes  of  nutrition 
in  them,  these  modes  being  more  or  less 
exact  resemblances  of  inflammation.  Thus, 
e.  g.  it  is  in  the  cornea,  lens,  vitreous  hu- 
mom',  and  the  hke,  after  uijiuy. 

On  the  whole,  I  think  we  may  conclude 
that  inflammation  may  have  its  origin  in 
disturbance  of  the  nonnal  condition  of  the 
proper  tissues  of  a  part, — in  such  a  dis- 
turbance as  may  be  produced  by  mjury, 
or  by  the  proximity  of  disease.  To  this 
soui'ce,  indeed,  I  should  be  disposed  to  refer 
nearly  all  inflaimnations  that  originate  in 
the  du'ect  apjjlication  of  local  stimuU,  whe- 
ther mechanical  or  chemical.  It  is  true, 
that,  ui  most  cases,  the  stimulus  affects  at 
once  the  proper  elements  of  the  part,  its 
nerves,  and  its  bloodvessels,  so  that  we  can- 
not say  how  much  of  the  disease  is  to  be 
ascribed  to  the  affection  of  each ;  but  the 
fact  that  a  process  resembUug,  so  far  as  it 
goes,  that  of  inflammation  may  ensue  after 
injury  in  parts  that  have  neither  vessels  nor 
neiTes,  may  make  one  believe  that,  ui  part  s 
that  have  both,  tlie  inflammation  depends 
mainly  on  injury,  or  otlier  affection,  of  the 
proper  tissue. 

I  have  thus  endeavoured  to  show  that 
inllammation  may  take  its  rise,  may  have 
its  proximate  cause,  in  a  distiu'bance  of 


57 


any  one  of  the  condifcions  of  nutrition. 
In  the  examination  of  different  cases,  we 
find  that,  even  wlule  any  tlu-ee  of  the  fom- 
cliief  conditions  may  be  normal,  yet  a 
qualitative  error  of  the  foiu-th  may  bring 
in  the  phenomena  of  the  inflammatory 
process  and  method  of  nutrition.  In 
the  necessity  of  choosing  pointed  cases, 
I  may  seem  to  have  implied  that  it  is 
usual  for  inflammation  not  only  to  begin, 


but  to  bo  maintained,  by  an  error  in  one 
of  the  conditions  of  nutrition  :  but  this  is 
improbable.  Eathor  we  may  believe,  that 
many  of  the  excitants  of  inflammation 
may  afi'ect  at  once  moi-e  than  one  of  the 
conditions  of  nutrition ;  and,  as  I  stated 
in  the  fii'st  lecture,  it  is  nearly  certain  that 
in  every  inflammation,  after  a  short  con- 
tinuance, all  the  conditions  of  the  nutritive 
process  are  alike  involved  in  error. 


P.S. — I  cannot  but  feai*,  lest,  having  seldom  refen'ed,  in  these  Lectures,  to  the  works 
of  those  who  have  wa-itten  on  Inflammation  before  me,  I  may  seem  imready  to  acknow- 
ledge my  obhgations  to  them,  or  desii'ous  to  receive  immerited  praise  for  origiaahty  of 
observation  or  of  thought.  Nothing  is  farther  from  my  intention,  or,  I  believe,  from 
my  custom.  The  truth  is,  when  I  began  to  prepare  for  the  deUvery  of  the  lectures,  it 
seemed  impossible  to  study  then*  subject-matter  by  both  reading  and  personal  investi- 
gation :  its  extent  seemed  almost  equally  boundless  in  books  and  in  natm-e.  I  there- 
fore determined  to  occupy  my  time  almost  exclusively  with  personal  inquiries  and  reflec- 
tions ;  and  to  add  the  results  of  these  to  whatever  I  foimd  true  in  the  knowledge 
previously  acquired  by  reading  or  by  earher  examinations.  If  I  had  had  time  to  study 
the  vast  Uterature  of  inflammation,  I  would  gladly  have  endeavoured  to  assign  to  its 
proper  author  whatever  fact  or  opinion  of  any  value  these  lectures  may  contain ;  but 
this  was  impossible  ;  and  now,  though  conscious  of  being  largely  indebted,  I  am  quite 
imable  to  say  to  what  creditor  each  debt  is  due.  But  I  gratefully  acknowledge  that  my 
greatest  obligations  were  incm-red,  many  years  ago,  in  reading  the  works  on  Inflammation 
of  Hunter,  Lawrence,  Tweedie,  James,  and  Macartney;  and  that,  more  recently,  I  have 
borrowed  both  facts  and  suggestions  from  the  writings  of  Mr.  Travers,  Dr.  Carpenter, 
Dr.  C.  J.  B.  Williams,  and  my  valued  friend  and  former  piipil  Mr.  Humphi-y.  Nor  are 
my  obligations  less  to  Eokitansky,  Henle,  Vu-chow,  Eeinhardt,  and,  it  may  be,  to  many 
others  from  whom  I  may  have  derived  such  knowledge  that  I  ought  never  to  have 
forgotten  whence  it  came. 
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